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SHAREHOLDERS. 


1 Share in the Society costs £7. 
2 Shares ,, op cost £14. 
3 Shares ,, 5 cost £21. 

The proprietor of 1 Share pays 10s. per annum ; the proprietor of 2 Shares 
pays 5s. per annum; the proprietor of 3 or more Shares stands exempt from 
further payment. 

Shareholders only are eligible for election on the Council of Management. 


MEMBERS. 


There are two classes—Ordinary Members, who are expected to read papers, 
and Visiting Members, who, by joining under the latter title, are understood to 
intimate that they do not wish to read papers. The Session for Lectures extends 
from November in one year till May in the succeeding one. Members, Ordinary 
or Visiting, pay £1 1s. per annum, due lst November in each year. 


Each Shareholder and Member has the right of personal attendance at all 
meetings of the Society, and of admitting a friend thereto ; also of access to the 
Museum and Library for himself and family, with the privilege of granting ad- 
mission orders for inspecting the collections to any friend not residing in Belfast. 


Any further information can be obtained by application to the Secretary. 
It is requested that all accounts due by the Society be sent to the Treasurer. 


The Museum, College Square North, is open daily from 10 till 4 o’clock. 
Admission for Strangers, 6d. each. The Curator is in constant attendance, and 
will take charge of any Donation kindly left for the Museum or Library. 


Belfast WMatural tistory and Philosophical 
Society. 


ANNUAL REPORT, 18091. 


———— = =—— 


Tue Annual Meeting of the Shareholders in this Society was 
held on zoth June, 1891, in the Museum. Amongst those 
present were the Rev. John Kinghan, Professor Fitzgerald, C.E.; 
Wr acCormac, Messrs: IR: Lloyd Patterson; ~J.P.,° F.L:S: ; 
John Anderson, J.P.; J. J. Murphy, James Thompson, J.P. ; 
Robert Young, C.E.; A. T. Jackson, John Brown, Wm. 
Swanston, F.G.S.; R. Ll. Praeger, M-R.IL.A.; James O'Neill, 
M.A.; and R. M. Young, B.A., Hon. Secretary. 

On the motion of Mr. James O'NEILL, the chair was taken 
by Professor FITZGERALD. 

Mr. R. M. Youne, Hon. Secretary, read the Annual Report, 
which was as follows :— 


“The Council of the Belfast Natural History and Philo- 
sophical Society appointed by the Shareholders at the last 
Annual Meeting on 23rd May, 1890, desire to submit their 
Report of the working of the Society during the past year. 

‘The ordinary Winter Session was opened on 1oth October, 
1890, when an Address was delivered by the Right Hon. 
Leonard H. Courtney, M.P., on ‘ Proportional Representation,’ 
illustrated by a test election. 

‘The second meeting was held on 3rd November, 1890, when 
Mr. George Trobridge, head-master of the Belfast Government 
School of Art, gave a lecture on ‘ Art in the Belfast Museum.’ 
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“The third meeting was held on the 2nd December, 1890, 
when two papers were read ; one by Mr. R. W. Murray, J.P., 
on ‘Eighteen Months in the Confederate Army,’ and the other 
by Mr. E. N. MaclIlwaine, on ‘ Queensland and the Bush.’ 

“The fourth meeting was held on 6th January, 1891, when 
a discussion took place on the subject of a tunnel between 
Ireland and Scotland, opened by Mr. L. L. Macassey, B.L., C.E., 
followed by Messrs. F W. M‘Cullough, C.E.; J. Maxton, J. 
C. Bretland, M.I.C.E, city surveyor ; Conway Scott, CE. ; 
Professor Fitzgerald, C.E.; Sir W. Quartus Ewart, Bart.; E. 
N. MaclIlwaine, J. Brown, Professor Everett, F.R.S. ; and the 
President. 

“The fifth meeting was held on 3rd February, 1891, when 
Mr. Alex. Tate, C.E., gave his report as the Society’s delegate 
to the last meeting of the British Association, and Mr. Howard 
T. Sinclair, M.D., read a paper on ‘Some Modern Advances in 
Medical Science — Micro-organisms and their Relation to 
Disease,’ illustrated by micro-photographs of bacilli, &c. 

“The sixth meeting was held on 3rd March, 1891, when 
three papers were read—Mr. William Workman, on ‘ Heating 
and Ventilating,’ illustrated by diagrams; Mr. P. E. Gulbransen, 
on ‘Some Practical Difficulties about Pendulums, and How to 
Overcome Them,’ illustrated by a barometrical pendulum ; and 
Mr. Robert Young, C.E., on ‘Some Notes on the Geology of 
the Excavations for the Main Drainage Work.’ 

‘The seventh meeting was held on the 7th April, 1891, when 
a lecture was delivered by Mr. Talbot B. Reed, on ‘ The First 
Printers,’ illustrated by early printed books, illuminated 
MSS., &c. 

‘These meetings were well attended, both by the members 
and the general public, the lecture hall being inconveniently 
filled on some occasions. As other kindred Societies had early 
in the season arranged for several courses of popular lectures, 
- your Council considered it prudent to suspend their usual series, 
with the intention, however, of resuming them next session. 
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With this end in view they have made a provisional arrange- 
ment with Professor/G. Stokes, T.C.D., who has kindly consented 
to deliver a lecture next session. 

‘Tt will be observed from the Hon. Treasurer's Statement of 
Accounts that he is able to show a substantial balance after 
discharging all liabilities. This is the more satisfactory as your 
Council have carried out several much-needed improvements, 
involving an expenditure of over £50. These include the 
fitting-up of the lecture room with ventilating gas-lights in the 
ceiling, and new seats, which have given much satisfaction. A 
large book-case has also been added to the library. The 
Annual Report has been much enlarged, as some of the 
papers were considered of sufficient interest to be given 727 
extenso. The number of Societies meeting in the Museum 
shows no diminution, and the improved accommodation pro- 
vided will doubtless lead to its more extended use. 

“The collections were, as usual, opened to the public at a 
nominal charge on Easter Monday and Tuesday. Several 
friends, including Messrs. W. Swanston, F.G.S., and Seaton F. 
Milligan, M.R.I.A., lent valuable objects, which, with the 
numerous recent donations, attracted a large number of visitors. 

‘Your Council have proceeded to carry out the wishes of the 
Shareholders, as conveyed in the resolution unanimously passed 
at the Special General Meeting of the Society convened for the 
purpose on 19th March last, viz.:—‘ That the Council be 
authorised to proceed with the obtaining of a constitution for 
the Society from the Educational Endowment Commissioners 
on the basis of the draft submitted, or any amendments or 
additions thereto that may be found desirable.’ They have 
now received the draft scheme from Dublin, and with a few 
amendments it is submitted for your consideration. 

““As the amount of work to be done at the Museum has 
much increased, largely owing to the additional meetings held 
during the session, it has been considered necessary to appoint 
an assistant to Mr. Stewart, who is thus enabled to take up 
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more fully the scientific portion of his duties. Your senior 
curator, Mr. William Darragh, owing to his advanced age, is in 
feeble health, and your Council, in consideration of his faithful 
services for so many years, have arranged, subject to your 
approval, to grant him a retiring allowance of £48 per annum, 
with the condition that Mr. Darragh shall vacate the house. 
A special meeting, convened according to the rules, will be held 
immediately after this meeting for the purpose of deciding on 
this proposal. 

“The Ulster Fauna Committee, which was referred to in last 
report as having been recently appointed ‘to supplement the 
work so ably prosecuted by the late William Thompson,’ has 
been actively engaged, through its joint Secretaries, Messrs. 
Robert Patterson and R. Lloyd Praeger, B.E., M.R.LA., in 
collecting and tabulating the information available for the 
purpose from the numerous observers now in correspondence 
with them throughout Ulster, a report of which is hereto ap- 
pended. A list of the donations to the Museum and of publica- 
tions received from home and foreign Societies with which we 
are in correspondence will be printed with the present Report. 
Amongst the donations may be specially mentioned a large 
collection of South African bird skins, comprising many rare 
specimens, presented by Mr. George Gordon, Strandtown, and 
some fine Burmese objects, the gift of Captain J. Gillman. In 
this connection the Council would desire to give their best 
thanks to the local Press for their admirable reports of the 
Society’s proceedings.” 


Mr. R. Lioyp Pragcer, B.E., M.R.LA., submitted the 
Report of the Secretaries of the Ulster Fauna Committee, as 
follows :— 


“Jt being now a year and a half since the Ulster Fauna 
Committee, of which Mr. Robert Patterson and myself have 
the honour of being Secretaries, was appointed by the Council 


Annual Report. 5 


of the Society, the time has come when it is right that we 
should lay before the members a short report on the progress 
made during that time as regards our inquiry into the nature 
and distribution of the Vertebrate Fauna of the Province. 
Much time has been occupied in enlisting the services of com- 
petent observers in various parts of Ulster. The result has 
been on the whole satisfactory, as we have now a body of 51 
observers scattered through Ulster. Large districts are, however, 
still unrepresented, as the following list will show :—County 
Donegal, 10 observers ; County Londonderry, 6 observers ; 
County Antrim, 12 observers ; County Down, 11 observers ; 
County Armagh, 5 observers; County Tyrone, 4 observers ; 
County Monaghan, 1 observer; County Fermanagh, 2 ob- 
servers ; County Cavan, o observer—total, 51. From this it 
will be seen that, while the North-Eastern counties are being 
fairly well worked, the number of observers in Monaghan, 
Fermanagh, and Cavan especially, is much below what is 
desired, and we trust that by next year these deficiences may be 
filled up. With a view of systematising the information obtained 
from our observers we have issued a number of schedules, copies 
of which we submit herewith. These have proved decidedly 
successful in extracting general information. Up'to the present, 
forty-one have been returned to us duly filled, and a large 
number still remain in the hands of observers. In addition to 
these, correspondence on many special points is being constantly 
carried on, and we may mention that up to the present date 
304 letters have been written and 270 received. In the present 
incomplete state of our work, which indeed is only commencing, 
it is undesirable that we should attempt to enter into particulars 
as regards the information already collected, but we venture to 
believe that the foregoing statement will satisfy the Society that 
we are endeavouring to carry out the work towards the accom- 
plishment of which we applied for their assistance.” 


The Financial statement showed a balance of £28 odd in the 
hands of the Treasurer. 
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Dr. MacCormac, in moving the adoption of the Report, said 
he did so with genuine pleasure, because the Report proves that 
the Society is successfully holding on its way. Its member- 
ship has increased during the year, its pecuniary condition is 
favourable, and the Museum has been enriched by valuable 
specimens during the past twelve months. This he would say, 
that the prosperity is very much owing to the ability of the 
Hon. Secretary, Mr. Young, and to the favourable notices of 
the work of the Society by the Belfast Press, which tend to 
interest the people in scientific studies. Belfast is taking a 
prominent lead in the acquisition of material things, and she 
feels she will not be satisfied until she does the same scientif- 
cally. He had much pleasure in moving the adoption of what 
all must feel to be a very satisfactory Report. 

Mr. A. T. Jackson seconded the motion. 

The CHairMAN said the work of the Ulster Fauna Committee 
has taken a considerable amount of labour, and he thought the 
special thanks of the meeting should be given to that Com- 
mittee for the trouble they have taken and the labour they had 
gone through in carrying out that work, which appears to be 
progressive, and which he was sure would produce useful results. 

Mr. R. L. PATTERSON desired to say a few words about the 
Report, which he thought was a good one, and one of which 
the governing body had every reason to be satisfied. He con- 
curred with the mover of the resolution with regard to the 
thanks due by the Society to their Hon. Secretary, and pro- 
ceeded :—There are one or two matters in the Report as to the 
presentations to the Society which call for more than passing 
mention. We see before us a very interesting and valuable 
collection of birds from South Africa, which has been presented 
to the Museum by Mr. George Gordon. A cursory glance at 
the birds cannot fail to strike anyone with the curious resem- 
blance on the one hand and the differences on the other that 
they present to the birds which we see on any day of the year. 
- Another interesting and valuable addition to theMuseum consists 
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of two bronze Japanese plaques, the gift of the late Mr. Henry 
Matier, who has been a patron and friend of the Society by 
presenting to it art of the highest class, far beyond the means 
of the Society to procure in any other way. I cannot but say 
that the Society has lost in Mr. Matier a valuable and esteemed 
friend. Our collection has also been enriched by a number of 
interesting works from Burmah, which have been presented to 
us by Captain Gillman. Such men as he can do much for this 
Museum if when they are in distant lands they remember that 
there is such a receptacle for such objects of interest. 

The Report was adopted. 

On the motion of Mr. PaTTERSON, seconded by Mr. JoHN 
KINGHAN, the thanks of the Society were given to the donors 
mentioned in the Report. 

The Hon. SECRETARY said it was intended to ask the Sanitary 
Institute of Great Britain to hold their Annual Meeting 
in 1892 in Belfast, and Mr. Macassey was of opinion that the 
Society should on that occasion pass a resolution agreeing to 
assist the Institute in every way in its power. The Institute is 
second only to the British Association, and we are not as far 
ahead in Belfast in sanitary science as in other branches of 
science. 

The CHAIRMAN said :—It would be well, as Mr. Macassey has 
not been able to attend, to adopt a resolution on the subject. 
The Mayor takes a great interest in the Institute, and I am sure 
its visit to Belfast will be a very successful and profitable one. 
I have therefore great pleasure in moving—“ That this Society 
is glad to hear that the Sanitary Institute of Great Britain is 
likely to visit Belfast next year, and that it will in every way in 
its power contribute to the success of the meeting.”’ 

Mr. Rosert Youne seconded the motion, which was passed. 

This concluded the ordinary business, and the meeting was 
afterwards made special for the purpose of considering and, if 
approved, of sanctioning the granting of a retiring allowance to 
Mr. William Darragh, senior curator, and of considering the 
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draft constitution of the Educational Endowment Commissioners 
as amended by the Council. 

Mr. THompson moved that a retiring allowance of £48 per 
annum be granted to Mr. Darragh as a recognition of his long 
and faithful service to the Society. He said :—It was, as | am 
informed, my brother William Thompson that was the means 
of Mr. Darragh’s first connection with that Museum. I have 
seen much of him for a good many years past, and when he 
severs his connection with that institution we shall miss an old 
and valued friend. 

Mr. PATTERSON said :—It is with somewhat mixed feelings I 
second the motion. While I regret that the time and circum- 
stances render it necessary that the connection which has so long 
existed between Mr. Darragh and themselves should be severed, 
I am satisfied that the Society is in such a pecuniary position as 
to justify it in taking the step proposed. The motion comes 
with singular appropriateness from Mr. Thompson, the brother 
of William Thompson, whose name lives in every book on 
ornithology published within the last fifty years ; and it is not 
inappropriate that I should second the motion, in view of the 
fact that my father, with the late Mr. William Thompson, was 
one of the seven founders of the Society, and was long connected 
with Mr. Darragh during the period of forty-seven years he had 
charge of the institution. That was a long period of service. 
I have known Mr. Darragh since I was seven years of age, and 
to know him was to appreciate and esteem him. I think we 
shall all agree that the time has arrived when he should be 
relieved from active duties. 

The CHAIRMAN endorsed the remarks as to Mr. Darragh’s 
long and useful connection with the Society. 

The motion was passed unanimously. 

The meeting then took up the consideration of the draft con- 
stitution of the Educational Endowment Commissioners as 
amended by the Council in reference to the Society ; and, after 
some discussion, it was adopted, on the motion of Mr. ANDERSON, 
seconded by the Rev. JoHN KInGHAN. 
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The new Council held a meeting at the conclusion of the 
proceedings, when the following office-bearers were elected for 
the year 1891-92 :—President, Professor M. F. Fitzgerald, 
M.I.M.E.; Vice-Presidents, Messrs. John Brown, William 
Swanston, F.G.S.; Joseph Wright, F.G.S.; R. M. Young, B.A., 
foc Sci. son. iibrarian, Mr. ‘I. Workman, J:P. ;, Hon. 
Treasurer, Mr. John Brown; Hon. Secretary, Mr. R. M. 
Young, B.A., C.E. A large number of interesting donations to 
the Museum were also received. 
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DONATIONS TO THE MUSEUM, 1890-91. 


from Miss DurFin, Strandtown. 
An egg of the Rhea (South American Ostrich). 


From Joun S. THompson, Esq., Glassdrummond, Co. Down. 
A stuffed specimen of the nightjar (Caprimulgus europeus) 
shot on Spence’s Mountain. 


From J. M. Barnett, Esq., M.D. 
An iron coffin guard dug up at Clifton Street Cemetery. 


From Mr. CHARLES BULLA. 
A number of fossil palates and other fish remains from the 
Carboniferous rocks at Armagh. 


From THomas WorKMAN, Esq., J.P. 
A number of South American insects. 


} From Mr. JonHn Howat, Glasgow. 
A specimen of Boulingite and other minerals from Scotland. 


From A. M‘D. CaLweELt, Esq. 
An emperor moth (Saturnia pavonia) caught near Larne. 


From Mr. HERBERT PEARCE. 
A butterfly from the south of Europe. 
From JouN Brown, Esq. 
A mackerel encircled with an elastic band which had tightened 
on the growing fish, and cut into its flesh. It was taken 
with the hook near Annalong. 


From ALFRED JAFFE, Esq., J.P. 
A hank of New Zealand flax, and specimens of siliceous sinter 
from New Zealand. 
From A FRIEND. 
A volume of specimens of British seaweeds. 


From R. Lioyp PRAEGER, Esq., M.R.LA. 
Three specimens of the burrowing sea-urchin (Achinus lividus) 
from Bundoran. 
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From Mrs. S. J. Moore, Elmwood Avenue. 
A prayer book printed in 1710. 


Frrom Dr. M‘CLEERY. 
A human skeleton. 
From W. H. PatrTerson, Esq., M.R.I.A. 

Several flint flakes from the lower bed of the Larne gravels. 
From the late H. Matigr, Esq., J.P., Dunlambert. 
Two bronze Japanese plaques mounted on polished teak stands. 
From Miss SypNEY M. THompson, Macedon, Belfast. 

Specimen of O/dhamza from the Cambrian rocks of Bray. 
From Wm. M‘Cammonn, Esq., J.P., Brookvale Terrace, 
Duncairn Street. 

Three pieces of ancient wooden water-pipes dug up at Donegall 
Place. 
: From Dr. J. Kinc Kerr, The Knock. 
A specimen of the glass rope sponge (Aup/ecte//a) from Manilla. 
From SEATON F. Mixuican, Esq., M.R.LA. 


Two pieces of ancient wooden water pipes dug up in Castle 
Street, Belfast. 


From the Rev. S. A. Brenan, B.A., Cushendun. 
A collection of Irish Coleoptera. 


from Tue BritisH Museum, per Dr. G. JEFFREYS BELL, F.L.S. 
A large number of specimens of Hchinodermata, many of which 
represent important genera. 


From the Rev. Mr. M‘Kreg. 
A Malayan Manuscript. 


From CAapTain J. GILLMAN. 
Idols from Burmah, viz., three marble figures of Brama, and a 
Ballan or evil spirit carved in wood. 


From GEORGE GorDON, Esq., Strandtown. 
A large number of rare bird skins from South Africa. 
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ADDITIONS TO THE LIBRARY, ist MAY, 1890, TILL 
ist MAY, 1891. 


ADELAIDE.—Transactions of the Royal Society of South Aus- 
tralia. Vol. 13, parts 1 and 2, 1890. 
Frrom the Soctety. 
Betrast.—Proceedings of the Belfast Naturalists’ Field Club. 
Vol. 3, part, LM a1800: The Club. 


Catalogue of Early Belfast Printed Books, 1890. 
The Belfast Library and Society for Promoting Knowledge. 
BERGEN.—Bergens Museums Aarsberetning, 1889. 
The Museum. 
Berun.—-Verhandlungen der Gesellschaft fiir Erdkunde zu 
Berlin. Vol. 17, parts 4-10; and vol. 18. parts 
isand,2,/ TSO. The Soctety. 
BIRMINGHAM.—Proceedings of the Birmingham Philosophical 
Society. Vol. 7, part.1, 1889-90. 
The Soctety. 
Boston, U.S.A.—Proceedings of the Boston Society of Natural 
History. Vol. 24, parts 1 and 2, 1889; and 
parts 3 and 4, 1890. The Soctety. 
BreMEN.—Abhandlungen herausgegeben vom Naturwissen- 
schaftlichen Vereine zu Bremen. Vol. IL, 
part 2, 1890. 
Festschrift zur feier des funfundzwanzigjahrigen 
Bestehens des Naturwissenschaftlichen Vereins 
zu Bremen. Vol. II., part 1, 1880. 
The Soczety. 
Brrs_au.—dZeitschrift fur Entomologie herausgegeben vom 
Verein fur Schlesiche Insektenkunde zu Breslau. 
Neue folge funfzehntes heft, 1890. 
The Society. 
BricgHTon.—Annual Reports of the Brighton and Sussex 
Natural History and Philosophical Society, 
1888, 1889, and 1890. The Soctety. 


14 Books Receiwed. 


Brusse_s.—Tables Generales du Bulletin de la Société Botan- 
ique de Belgique, 1890. The Soczety 

Comptes Rendus de la Société Entomologique de 

Belgique. Vol. 34, seances Feby.—Sept., 
1890. The Soctety. 


Annales de la Société Malacologique de Belgique. 
Vol. 24. Proces Verbaux des Seances. Vol. 
19, parts 1-8, and parts 10-16, 1890. 
The Soctety. 
Catcutra.—Memoirs of the Geological Survey of India. Vol. 
24, part 2,1890. Records of the Survey. Vol. 
23, parts 2-4. The Director of the Survey. 


CAMBRIDGE.—Proceedings of the Cambridge Philosophical 
Society. Vol. 7, part 3, 1890. Zhe Soczety. 


CaMBRIDGE, U.S.A.—Bulletin of the Museum of Comparative 
Zoology. Vol. 16, Nos. 8 and 9; vol. 19, Nos. 
3 and 4; and vol. 20, Nos. 1-8, 1890; also 

Annual Report for 1889-90. The Curator. 
CarpirF.—Report and Transactions of the Cardiff Naturalists’ 
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Tue Ricut Hon. Leonarp H. Courtney, M.P., delivered an 
Address on 


PROPORTIONAL REPRESENTATION. 


THE subject on which I have to address you is one which some 
would describe as a hobby of mine, others as a fad; and 
certainly it is one upon which I am easily led to talk. The 
question I have to bring before you is a question of what some 
would call political machinery. We have got a work to do, and 
how can that work be secured? If I can impress you in any 
degree with my own ideas, I shall lead you at the end to regard 
it not so much as a matter of political machinery as a matter of 
political physiology ; for we are not dealing with a manipulation 
of inanimate units, mere rods, or molecules of matter ; we are 
dealing with human beings, whose wills have to be expressed, 
and whose resolution has to be determined, whose minds have 
to be measured, and whose desires have in some measure to be 
reflected. More than that, we are dealing with human beings 
upon whose individual activity, upon whose energy and whose 
life what some would regard as the dead machinery of which we 
are talking might have the most vital and stimulating influence. 
It is one of the essential questions of modern life to know how 
to carry out that great idea of constructing a representative 
body that shall represent the will and secure the desire of the 
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persons who have the privilege of electing that representative 
body. Wherever modern civilisation extends, wherever there 
is an enfranchised community, wherever there is a body of cer- 
tain persons who have the privilege of electing the governing 
assembly of a community, we are concerned with the question 
of how that governing assembly should be elected, and the 
first thing we have to secure is this, that the governing 
assembly should at least represent the will of the persons 
who have the privilege of electing. That is essential. If we 
go through the process of electing a body and the body elected 
does not represent the determination of the will of the com- 
munity, we have failed in the very first thing we meant to 
secure. 

It is of no use for a hundred thousand persons to go 
through any process of election, if, in the end, the body 
they elect has a will one way, and the opinions of the hundred 
thousand persons go the other way. Let us suppose the 
election of one person by, say a hundred thousand persons, as 
they do by a plebiscite in France and in America, where they 
elect a President. A bare majority of the hundred thousand 
voters elects a President, and he, when elected, may be held to 
express the determination of the will of the majority of the 
electorate ; but, of course, he does so temporarily only ; there 
can be no certainty that he will continue to represent the com- 
munity, and he only does so in the sense of representing the 
balance of their opinion. Sometimes it has been held that in 
the election of one man they do secure what is wanted. They 
secure, no doubt, for that one moment, but not for any time to 
be measured afterwards, the expression of the determination of 
the popular will. 

Another method which has been proposed is this : Suppose a 
hundred thousand persons have to elect a hundred persons 
as their representatives. Let each one of the hundred 
thousand vote for a hundred persons. Now, you might 
suppose that never could be proposed as a practical sug- 
gestion ; but it was once carried out in one of our Australian 
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colonies—South Australia—the Legislative Assembly being 
elected by one vote of the whole community. But even then 
they would not necessarily secure for any time to come—say for 
three or four years—a body whose opinions would represent the 
continued determination of the electorate upon the issues that 
might arise. Supposing those hundred thousand persons vote, 
and a hundred persons are elected by the votes of sixty thousand 
going for them, while forty thousand go for an opposition which 
does not get elected at all, their hundred elected would be 
elected by sixty thousand out of the hundred thousand. After 
a year or two some question arises which splits up the hundred 
elected, and they divide themselves into sixty on one side and 
forty on another ; the sixty who form the majority of the hun- 
dred evidently will not be entitled to say that they represent the 
sixty thousand who elected the whole of them. They can only 
say they represent the six-tenths of the sixty thousand—in other 
words, thirty-six thousand. Twenty-four thousand out of those 
who voted for them may rightly claim to be represented by the 
minority in that assembly. Therefore, we have got on the 
issue so presented, that, after the first year or two, the balance 
in the elected assembly only represent thirty-six out of the 
original hundred thousand—in other words, a minority. That 
process absolutely fails in securing for the assembly the primary 
characteristic of being from time to time a trustworthy and 
faithful representation of the opinions of the majority of the 
electorate. 

What we mean when we talk of representative govern- 
ment is the securing of an assembly in which there shall 
be at least people representing both sides on the great ques- 
tions occupying popular attention—an assembly where some- 
body shall be able to speak in opposition to, as well as 
somebody in favour of, the opinions of the majority—where 
there shall be the power of getting heard what can be said 
against a proposition as well as what can be said in favour of 
a proposition ; and if we do not send to the elected body, in the 
first place, representatives of both sides, we have a body 
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wanting in the knowledge which is necessary for considering 
political problems from time to time, because it only represents 
one side ; wanting the thought that is necessary, because it only 
represents one form of thought ; wanting in the experience 
which is necessary, because it only represents one form of 
experience. 

When we, from our historical past, and from our know- 
ledge of the present, speak of representative Government and 
what we desire thereby, we mean that in the assembly to 
which is to be entrusted the power of choosing the Government 
and controlling and directing it, there ought to be found a 
representation not merely of the dominant side in the electorate, 
but of all sides :—not only of two sides, but of all possible sides 
that can be found in the electorate:—so that in the elected assem- 
bly we may, if possible, obtain a representation as faithful as it 
can be of the shades of opinion amongst the electing persons— 
not merely, to use the popular language, that there should be 
Tories and Whigs or Conservatives and Radicals, but that there 
may be those go-betweens who go from one to the other, who 
ought to be reflected in the political body, if the political body is 
to have within it those elements of knowledge and experience 
and of thought which are necessary for the right formation of 
opinion. . 

I believe we all instinctively feel that if we are going 
to elect a representative at all, and if we are going to fulfil the 
‘idea of representative government, we must have in our re- 
presentative assembly some representation, not merely of the 
majority of the community, but of the minority also. Suppos- 
ing we want to get in a representative assembly representatives 
of two sides, how shall we do it? The popular answer for a 
a long time has been—and the popular answer at this moment 
is—this : suppose we have got a hundred persons to be elected 
and a hundred thousand to elect them :—we distribute the 
electors locally into districts, each containing as nearly as 
possible a thousand persons, and let each thousand elect by a 
majority the person who is to represent that district. We thus 
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get from the hundred districts a hundred persons, each person 
representing the majority in the district, and the hundred 
persons so elected may be taken as representing the fair divisions 
of opinion and the fair divisions of knowledge and experience 
and political thought amongst the whole electorate. . That is 
the popular answer. I have to submit to you the truth, that 
you do not secure this conclusion. You may obtain it, but you 
have no security that you will, and in many cases you certainly 
will not. 

Consider the case of five divisions, and a thousand persons in 
each division. Each division is to elect one out of five persons. 
The principles upon which the older reformers used to rely was 
that the minority of the five divisions would always correspond 
to the minority of the five thousand electors. I venture to say 
there is no such security. Take the divisions, call them A, B, 
C, D, and E, and call the two parties X and Y. In Division A 
let the thousand be divided in the proportion 550 for X and 450 
for Y, which gives a majority for X of 100, and let it be the 
same in the case of Band C. Well, now, in D it may happen 
that there is a considerable difference, and the party in favour 
of X is only 400, while those in favour of Y are 600 strong, and 
in the case of E let the same rule obtain. Now the result will 
be that X gets 2,450 votes with three members, and Y gets 2,550 
votes with two members. If you have followed my illustration 
in detail, you will have seen that although the electors are divided 
into five equal divisions, with a thousand in each, the result of 
the distribution of the parties is such that the party Y, which 
has a majority of the whole, has only two members, and the 
party which has the minority has three members. That is a 
proof that the system of dividing the electorate in equal bodies 
with equal members in each, and giving each the right to elect 
one member, does not secure the condition that the balance of 
influence or opinion in the elected chamber should correspond 
with the balance of opinion in the electorate, which is the first 
great thing to be attained. But this is not done. Now, 
this is not an extraordinary hypothesis, and if some person 
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should suppose it is not realized in practice, I have to tell him 
it was realised in the last election of five members for a populous 
English town—it does not matter what is its name, or whether 
it is Liberal, Conservative, or JRadical, but the minority of 
voters returned three members out of five. Well, if you give 
the matter a little consideration you will see that it depends 
upon the fact that in the districts D and E there is a great con- 
gestion of the party Y. The balance was heavier for Y in these 
two districts than for X in the districts of A, B, and C, and if 
clever people got these districts into their hands, and knew that 
the party they did not like was strongly congested in one corner, 
they might cut up the area so as to make that party throw away 
their power in such a manner that they could not make any 
practical use of it. 

What happened by a mere accident in this English con- 
stituency has happened over and over again by design in 
many of the American States, and has received the special 
name of jerrymandering. Those astute persons are said to 
jerrymander who so divide a State that they can carry a 
majority of the elections, although they have only a minority 
of the electors. This has been done repeatedly in the United 
States, and it appears to be done elsewhere, because the last 
revolution in the canton of Ticino was due to the fact that, 
although one party of the electors were in power numerically, 
they never could secure a majority of votes in the Canton or 
Chamber. Now, this will prove to you that the very first con- 
dition or requisite of a representative Government—namely, 
that the balance of the chamber should correspond, in the be- 
ginning at least, to the balance of the electorate—is not neces- 
sarily fulfilled by dividing up the area into districts containing 
equal numbers of electors, in which a member is returned for 
each district. 

It may also fail in many other ways. In addition to the 
United States and Ticino I may refer to other illustrations, 
which may be present in the mind of some of you, where 
a minority has been entirely effaced, and got nothing whatever 
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in the representation to which, according to the principles 
of representative government, it was entitled. I might go on 
further, but I have shown these great faults in the present 
system. There are yet two or three faults to which I must ask 
your attention. If you divide up your electing body in this 
way into divisions, each containing an equal quota—say a 
thousand—and give to the majority in each thousand the right 
to elect a member, you can only present to that constituency 
one choice. The choice is a candidate belonging to party X 
or to party Y. If there are other candidates, they have no 
chance of being chosen, and the candidates have to adjust their 
expressions of opinion, so as to secure support. After speaking 
of the difficulty of finding a good representative under this 
system, the lecturer said :—At present we have got a method 
which gives us no security in the first place that the legislative 
assembly will reflect the balance of opinion of the electorate. 
It may even cut the other way. It may, and probably will, if it 
gives any representation of the minority, give that representa- 
tion in a very insufficient form. It fails altogether to give all 
the shades of opinion which are to be found within the two 
political parties, and which are still more to be found in the case 
of the people at large. It constitutes an assembly such as has 
been described with truth as a very bad school for sincerity. 

Cannot we get into it a faithful copy not only of the party 
on one side and the party on the other, but also of the 
intermediate parties? That is the question which we have 
been asking, and it is the answer to that question which some 
of us believe has been discovered when we use the words “ Pro- 
portional Representation.” We are desirous of bringing into 
the electoral assembly a representation, in due and exact pro- 
portion as far as human institutions will permit, of all the poli- 
tical elements which exist among the persons who elect to that 
assembly, and by the very act of putting them there the people 
will give life and hope to others who have hitherto held back 
and not taken part in political life in the constituencies, and will 
give them the means of maintaining their hope and their energy 
in the future, 
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But how is it to be done? You have got 5,000 to elect 
five persons. Instead of dividing your 5,000 persons locally 
into a thousand each inhabiting its district—ist, 2nd, 3rd, 
4th, and sth—and saying to the thousand in district A, 
‘You elect a man by your majority,” and to the thousand in B 
district, ‘‘ You elect a man by the majority,” and so on, we say 
to the 5,000, ‘‘ If any one thousand can choose a man that one 
thousand shall have a member.” All the 5,000 will thus get 
an actual representative in the five. Any one of the 5,000 
will be able to say, ‘‘I have got my member there.”’ The 
three who form a majority of the five must necessarily corres- 
pond to the 3,000 forming a majority of the 5,000. You secure 
in your elected body a representation of all the electors. Every- 
body is brought into vital union with the elected body, and you 
secure a faithful representation of the division of the electors. 
The member will not be dependent for re-election upon the 
necessity of getting a majority of votes in the restricted number 
of 1,000 to vote for him ; he will secure his election if he can 
draw together any 1,000 who will continue to vote for him ; 
and, although he may lose some voters here, he will gain some 
voters there, and he will have the confidence of not being any 
longer tied and bound by the conditions of party adherence. 
He may, by the force of his own vitality, virtue, and character, 
bring together whenever a re-election came another 1,000. I 
need not point out what an enormous difference this would 
have upon the character of men in the House of Commons, 
and upon the character of the men who have to send men to 
the House of Commons. 

I have dropped for the first time the words House of Commons, 
and I apologize, because we are speaking in the air—we were 
speaking of legislative assemblies. We may see how powerful 
independent thought would be within the legislative assembly, 
and how powerful independent action would be, if a person so 
acting were aware that there were many without whocorresponded 
with his thoughts and who vibrated to his action, whose will and 
feelings and impulses marched with his own, and that he was 
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certain of being re-elected when the time of election came. It 
is no great insult to those who may chance to be members of 
legislative assemblies to say that they have to observe and rule 
their conduct according to those conditions which prevail during 
their election. The conditions which now prevail are often 
unfriendly to the cultivation of the best qualities of statesman- 
ship. The conditions which, under the plan now suggested 
to you, might be found to prevail, would be such as would 
strengthen them and tend to improve them ; and the morale of 
all the elections would be of a good and strengthening character 
instead of tending to their deterioration and degradation. How 
can this be achieved? Can we have a system by which, if 
5,000 persons have to elect five members, we can enable them 
to group themselves together so as to return persons they may 
choose—1,000 voting for A, 1,000 for B, 1,000 for C, and so 
on? I believe that can be done, and done most easily, and I 
propose to exhibit in actual form how it can be done. The 
problem which I am going to put before you is something 
rather smaller than that—it is the election of three persons. 

The right hon. gentleman then proceeded to conduct a test 
election. Printed voting papers were distributed among the 
audience. The following was the 


VOTING PAPER. 


THREE MEMBERS TO BE ELECTED. 


Order of 
Preference. 


DuFFERIN, LoRD 
Hoxtey, T. H. 
M‘Cartuy, Justin, M.P. 
SPENCER, HERBERT 


TENNYSON, LorpD 


TYNDALL, JOHN 
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INSTRUCTIONS TO VOTERS. 


1. Each voter has one vote. 

2. The voter is to put on the right-hand side, opposite the 
names of the candidates, the numbers I, 2, 3, and so on, in 
order of his preference for them. 

3. His vote will be given to the candidate against whose 
name he puts the figure 1, unless that candidate have enough 
votes to secure his election, when it will be given to the candi- 
date who has the figure 2 against his name; or, if he have 
enough, to the candidate who has the figure 3 against his name, 
and so on. 

4. It is not necessary to put numbers against all the names. 

5. The same number must not be put against more than one 
name. 


The lecturer explained that the test election was not a 
political one, but that votes were expected to be given upon 
literary distinction. The voting papers having been marked, 
collected, and counted, it appeared that 196 persons had voted. 
The right hon. gentleman said :—The first thing to be done is 
to ascertain how many votes are necessary to bring a candidate 
in. That I have not explained. There are three to be elected, 
and you may think that one-third of 196 is the necessary number 
—65 anda fraction. That is not the case. Divide 196 by 4— 
that is one more than the number to be elected—and the quo- 
tient will be 49. If anybody gets one vote more than that—z.e., 
50—that person is sure to be elected, and for this reason. If 
out of 196—those who have voted—you deduct 50, there will 
only be 146. The number 146 is less than three times 50. It 
is impossible to distribute it amongst three, each of whom would 
be above the man who has got 50. Inasmuch as one man has 
got 50, three other persons cannot be above him, and therefore 
he is certain to be elected. In other words, if the number of 
persons to be elected is three, the necessary number to bring a 
person in is the total number who have voted divided by four, plus 
one, which divisor is one more than the number to be elected. If 
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four were to be elected the number required would be the total 
number of voters divided by five, plus one, and so on. The 
calculation is a simple arithmetical one, and would have to be 
done by the returning officer and hisclerks. The lecturer then 
stated that there had been four spoiled votes. One voter had 
so evenly a balanced mind that he had put “1” after three 
names ; he wanted three persons to have first place. Another 
more remarkable one still was where a voter had marked a 
name 2, another 3, another 4, but had omitted to mark “1.” 
These spoiled votes reduce the papers to 192, and the qualifying 
number to 49. 

The persons who had been marked “1"’ were then written 
upon the blackboard as follows :— 


Lord Dufferin be it. ey EIB 
Professor Huxley ... ae ale I 
Mr. Justin M‘Carthy oe EN al 
Mr. Herbert Spencer Mite ode 9 
Lord Tennyson ... Me eh ay) 
Professor Tyndall... sist a I 


The lecturer said :—Lord Dufferin is duly elected, but his 
Lordship only required 49 votes, whereas he has 113 papers. 
He has, therefore, got a surplus of 64. We must take away, 
therefore, 64 from his heap of 113. The question arises, which 
64? Experience shows that it does not matter—the result in 
the end will be practically the same. The 64 papers were 
then taken from Lord Dufferin’s “heap” and distributed with 
the heaps indicated by the figure “2”’ placed upon them by the 
voter. The result was that 7 votes were added to Professor 
Huxley, 2 to Mr. M‘Carthy, 1 to Mr. Spencer, 26 to Lord 
Tennyson, and 28 to Professor Tyndall. The right hon. 
gentleman said :— 

Lord Tennyson is in. He has got 63. He only, however, 
wanted 49, so we will take from his heap 14, and add them 
to the names marked “3.’’ The result is that Mr. Huxley 
gets 1 vote more, Mr. M‘Carthy 2, Mr. Spencer 2, and Professor 
Tyndall 9 more. That brings Professor Tyndall above the 
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quota, and we have now got the three persons who represent 
the tastes of this audience—Lord Dufferin, Lord Tennyson, and 
Professor Tyndall. I think you will see that the process is one 
of extreme simplicity, and that the counting is an easy matter. 
I claim that it is of infinite worth, because it enables every 
element in the electoral body to find its counterpart in the 
elected body. It gives an opportunity to every element to 
exercise a really valid choice. It is not merely ‘‘ One man one 
vote,’”’ but ‘One man one share in the person elected.” No 
person’s power is necessarily thrown away ; every one is kindred 
with the nation, and in living active vital union with the legis- 
lative assembly. The man so chosen does not know the persons 
who have chosen him. They may be spread over a considerable 
space. But he knows that he has been selected out of a crowd 
of candidates, and that he is entitled to go on in the strength 
and fulness of that persuasion, and he will know and believe 
that if he maintains in the future the qualities which attracted 
support to him in the past, he will go in again and again, and 
we shall get in our legislative assembly stability and freedom, a 
real representation of the people, and, at the same time, real 
strength of character on the part of those elected. This will 
make the nation itself nobler, by kindling within it, in every 
part of it, a true political feeling and true political aspirations, 
and we shall make the assembly a real flower of the nation, to 
which all best qualities will go, while there will be, not merely 
improvement and excellence of the persons elected, but a 
development of the nation which will result in its continued 
prosperity, its continued progress under an All-Seeing Creator. 

On the motion of Mr. Apam Durrin, President of the Belfast 
Chamber of Commerce, seconded by Mr. James Muserave, J.P., 
Chairman of the Belfast Harbour Commissioners, a cordial vote 
of thanks was passed to Mr. Courtney. 

The right hon. gentleman having replied, 

Miss Topp moved a vote of thanks to the President. 

Dr. HyNpMAN seconded the motion, which was adopted. 

The CHAIRMAN acknowledged the compliment, and the 
proceedings terminated. 
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NoTE BY THE LECTURER TO THE FOREGOING ADDRESS. 


It has been suggested that the selection of Lord Dufferin’s 
surplus votes for distribution involves the element of chance. 
No voter will know for whom his vote will tell, and the other 
candidates may be favoured or injured according to the set of 
surplus votes that may be selected. 

The voter, at all events, can scarcely complain. If his paper 
remains one of these securing Lord Dufferin’s election, his first 
desire is fulfilled with his assistance ; if it is passed over as he 
has directed, it is because his first desire is fulfilled without his 
assistance, and his contingent order is obeyed. 

But a candidate may be pushed forward or put back. In the 
test election in the text no manipulation could have produced any 
other result than the election of Lord Tennyson and Professor 
Tyndall ; but it is conceivable that when the number of votes 
given 1s very small and the motives of second choice very tnde- 
pendent, manipulation might modify the order of a return. As 
numbers increase, variations in the distribution of second votes 
diminish ; so that if out of a heap of 5,000 papers a surplus of a 
1,000 had to be taken, it would not matter whether this 1,000 
was taken from the top, the bottom, the middle, or in any other 
fanciful way ; the 1,000 would be found distributed in the same 
proportions, with very narrow limits of variation. This is more 
and more the case when the election is a real act of politicai or 
social life, and the surplus votes of the prime favourite of a party 
become apportionable among second favourites with the 
regularity of a fixed law. The element of chance disappears ; 
and it may be noted that even if it could remain potent, it would 
only affect the question which of two members supported by 
persons of primarily the same way of thinking should be pre- 
ferred to the other. 
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3rd November, 1890. 


J. H. GREENHILL, Esq., Mus. Bac., in the Chair. 


GEORGE TROBRIDGE, Esq., Head Master of the Belfast Govern 
ment School of Art, read a Paper on 


ART IN THE BELFAST MUSEUM. 


Museums are generally voted dull places, and the Belfast 
Museum has, I fear, with the outside public the reputation 
of being the dullest of dull Museums. I do not think the 
Museum deserves quite all the abuse it receives, though it 
is not as cheerful a place as it might be. I must confess I 
have found a great deal to interest me in it, and so, I think, 
most persons would if they knew what to look for. Why 
is it that museums are found dull? For the same reason that 
many interesting books are dull to a large class of persons. 
They are not educated to appreciate them, or they have dissi- 
pated their powers by over-indulgence in light literature. A 
museum, though dedicated to the muses, is not a place of 
amusement in the common sense of the term ; it 1s essentially 
a place of study. We must remember that the muses presided 
over history and astronomy as well as over music and dancing. 
A museum is dull to the ignorant, but a heaven of delight to 
the learned. What we want in order to make museums in- 
teresting is a guide, and, without pretending to deep knowledge 
either in art or antiquity, I humbly offer my services in that 
capacity while we explore some of the dark corners of the 
Belfast Museum. 

In looking round to find material and illustration for my 
lecture, my most important and extensive discoveries were in 
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the department of ceramic art. My remarks will therefore 
chiefly have reference to that, the oldest of arts, and to illustrate 
them I have made a selection of objects of different periods and 
styles, from the wares of ancient Greece to those of our own 
country and thenineteenth century. It is well understood that 
we in this nineteenth century are immensely superior to all 
pre-existent persons in our manufacturing resources, in power 
over the material and forces of nature, in science and in indus- 
trial art. At any rate, that isa very general impression. Can 
it be that as the result of all our increased facilities and oppor- 
tunities, we are producing nothing worthy of preservation to 
hand down as models and examples to our descendants, who 
may not be as clever as ourselves? Why do not our museums 
contain more specimens of the ‘‘ highest excellence” ? Instead 
of setting before students examples of modern manufacture, the 
authorities of our museums collect and display everything that 
is not modern, and even the productions of semi-barbarians, 
and our art instructors continually point to those as our very 
best models. Far from the history of ceramic art showing un- 
broken progress, the productions of recent centuries exhibit 
continual and rapid decline, and the lowest point of depravity 
was reached in the middle of this boasted and conceited century. 
Of the examples to which I desire to draw your attention this 
night the best are the very oldest, and all that have any pre- 
tension to beauty or excellence are either old or barbaric. We 
are only beginning to discover our deficiencies and to remedy 
them by recourse to the study of such examples. The very 
stimulus to that study came in great measure from a people 
who had been regarded at the time as little better than savages 
—our Indian fellow-subjects, The Indian section in the Great 
Exhibition of 1851 was a revelation to all who had eyes to see, 
and shamed our own productions of industrial art into utter 
worthlessness. In skill ot workmanship, in beauty of form and 
general design, and in harmony of colour there is no comparison 
possible between the refined productions of the East and our 
own crude and garish manufactures. How comes it, then, that 
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comparatively untutored people have reached a point of excel- 
lence in industrial art to which we cannot attain with all our 
educational appliances and unlimited resources of production ? 

To answer that question fully would require more time than 
we have at our disposal this evening. One important reason is 
that we have become so accustomed to ugliness in all our 
surroundings that we have lost the instinctive sense of art com- 
mon to most unsophisticated peoples. We tolerate things in our 
houses and buildings and in our streets which would have been 
unendurable for a single moment to the ancient Greeks. Then 
our artists have been taught to look to precedents, and to copy 
the works of bygone styles so slavishly that they have almost 
ceased to attempt originality. Weare happily beginning to 
see our error in that respect, and the five orders are no longer 
held to embrace the whole of architecture, but there 
is still much in our methods of art study that tends to the same 
contracted ideas. Another and perhaps the greatest drawback 
to our success in industrial art is to be found in our modern 
method of mechanical production and the excessive division of 
labour. Works of art cannot be produced by the gross. To be 
worthy of our regard they must bear the impress of the in- 
dividual mind. Even if we were to try to reproduce in quan- 
tity some of the beautiful forms before us, we should find our 
- reproductions insipid and uninteresting ; there would be all the 
difference between the two that there is between an cies 
painting and a chromo-lithograph. 

Mr. Trobridge then contrasted the methods adopted by our 
modern manufacturers of textile and other wares with those 
which result in the production of such things as we think 
worthy to be placed in our museums, and proceeded :— 

In the first place, the modern manufacturer, so called—that 
is, the proprietor of the works or factory—cares nothing for art. 
What he wants is something that will sell. If the public 
demand bad art, he is quite content they should have it ; if 
high art is the rage, he will exert himself to produce it for us 
as long as it pays. Ofcourse I shall be met with the remark 
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that we cannot return to the primitive ways of semi-civilised 
nations; but the fact remains that we cannot have art like 
theirs, which we all admire, without adopting something of 
their ways. Beautiful things can only be produced in a natural 
way by persons living in the midst of beauty and open to the 
inspirations of nature. The circumstances of our artisans un- 
happily exhibit the very reverse of these conditions :—our 
manufacturing towns for the most part are dirty, ugly, and 
uninteresting: Such inspiration as our designers get has to be 
found in other ways, chiefly by studying, and more or less 
laboriously copying, the works of former artists. In the words 
of William Morris, who has done more than most to renovate 
industrial art in our day, ‘‘art which is to be made by the 
people and for the people is a happiness to the maker and the 
user.” Not much of our modern art (I am speaking of objects 
of everyday use) is a joy to the user, and still less, I fear, brings 
happiness to the producer. The art that we want is that, to 
quote the words of Mr. Morris again, which “ will make our 
streets as beautiful as the woods, as elevating as the mountain 
sides, so that it will be a pleasure and a rest, and not a weight 
upon the spirits, to come from the open country into the town ; 
every man’s house will be fair and decent, soothing to his mind 
and helpful to his work; all the works of man that we live 
amongst and handle will be in harmony with nature, will be 
reasonable and beautiful.” We are a long way from realising 
this desirable condition of life at present, but we are making 
some feeble steps towards it. An increasing number of persons 
take a sincere delight in things of beauty, and there is a feeling 
abroad that what is good for the educated and appreciative 
minority is good also for the less favoured masses. Our Kyrle 
Societies, art schools, associations, &c., are all in some degree 
paving the way for a wider and healthier appreciation of art. I 
may add that there is an extensive and unoccupied field for our 
operations in our own city, which, whatever it may be in respect 
to learning, is not an Athens in its patronage and appreciation 
of art. 
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Mr. Trobridge then described a number of objects of ancient 
art which are in the Museum collection, and contrasted them, 
particularly as regards form, with several of modern style, 
pointing out that while many of the former are of rude work- 
manship, they all possess some element of beauty, which, though 
it has not been sought as an end, has been achieved naturally, 
and we may almost say inevitably. 

Mr. RoBert YounG, sen., moved a cordial vote of thanks to 
Mr. Trobridge for his excellent paper. 

Mr. Gray, in seconding the motion, said the Government 
School of Art was not at all in keeping with the size and im- 
portance of Belfast, and he trusted that the public of this city 
would fully realise the great importance of such an institution, 
and support Mr. Trobridge and his excellent staff of teachers. 

Mr. SWANSTON, in supporting the motion, regretted the 
absence in the Museum of samples of textile fabrics. 

The motion was passed by acclamation, and, 

Mr. TropripGE having acknowledged the compliment, the 
proceedings terminated. 
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2nd December, 1890. 


J. H. GREENHILL, Esq, Mus. Bac., in the Chair. 


R. W. Murray, Esq., J.P., read a Paper on 
EIGHTEEN MONTHS IN THE CONFEDERATE ARMY. 


THE Southern States of America at the time of the Civil War, 
though determined te maintain slavery, were not fighting for 
it, as it had not been attacked, but for what they regarded 
as their rights under the Constitution. I presume most of 
my audience are aware of the fact that I am a Virginian by 
birth. Circumstances occurred in 1855 which changed my 
residence from America to this country, and with the ex- 
pectation of making it my permanent home I lived in Belfast 
until 1860. Cogent reasons then existed for my return to the 
States, and, having decided on Norfolk, Virginia, as my future 
home, I returned to America in 1860, when-not only the whole 
country was intensely excited by the Presidential campaign, 
then being hotly conducted, but anxiety was pictured in every 
face, as it was felt the only possible result was the election 
of Mr. Lincoln, the consequence of which was not difficult to 
foresee. I remained quietly in Norfolk, a loyal citizen of the 
United States, until the battle of Fort Sumpter, which followed 
the secession of the seven cotton States from the Union, when 
Mr. Lincoln issued his famous proclamation calling upon Vir- 
ginia and all other States in the Union to furnish their contin- 
gent of men to subdue the rebellion. Neutrality then became 
a crime, and Virginia had to decide whether to take her place 
by the side of her natural allies and fight for or against the 
corner-stone of the United States Constitution—viz., ‘‘ State 
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rights,” a principle she had successfully contended for on the 
first formation of the Union, and which had ever since con- 
tinued the creed of the dominant political party. Her action 
was not doubtful, and, foreseeing that all intercourse with the 
outer world must soon close, I hurried North in April, 1861, 
with the object of arranging some private business before all 
communication was suspended. I was, however, only permitted 
to proceed to Baltimore. On the night of April 20th the great 
arsenal of Norfolk was evacuated, when nine ships of war were 
destroyed to prevent them falling into Confederate hands. 
This great Confederate success was achieved by the strategy of 
a Virginian citizen soldier and the bravery of three companies 
of Virginian volunteers. Troops from the South soon after- 
wards came in force, and a few days placed Norfolk in such a 
state of defence that the fears of the most timid were set at rest. 
The action of the Federal. Government had now only effectually 
crushed out the last lingering attachment of Virginia to the 
Union, and, having decided to join the Confederate Army, I 
spent a few months at the University, Virginia, where a school 
for drill had been established, and a course of lectures on the 
science of war was delivered by a French ex-officer. A few 
months after the battle of Bull Run I entered the Confederate 
service as a private in a Norfolk company which had existed 
long before the war, and had formed one of three companies 
that had relieved the Federal Government of the Norfolk 
arsenal. It offered also this inducement, that it was composed 
almost exclusively of gentlemen. For some months we were 
encamped in the neighbourhood of Norfolk, Virginia. By far 
the most interesting event of my garrison life was the witness- 
ing of the greatest naval engagement of the war between the 
Confederate ram “ Merrimack”’ and the first Federal “‘ Monitor.” 
Shortly after this the term of enlistment of most of the Con- 
federate army expired, and it had of necessity to bereorganised. I 
had been then offered a captaincy of a company, but, shrinking 
from the responsibility, I declined it for a first lieutenancy. I 
found subsequently, however, that I enjoyed all the responsi- 
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bility of captain, but with only the rank and pay of first 
lieutenant, my captain being only present in our first engage- 
ment. 

Mr. Murray then described the first battle in which he took 
part, an engagement before Richmond between the Federal 
General MacLellan and General Lee, who commanded the 
Confederate forces ;—and continued :—If I must honestly con- 
fess my own feelings, I had never any desire for a first 
engagement. The more I heard of the whistling of the bullets 
the more I became convinced that Charles XII. was a madman. 

The Confederate soldiers were miserably armed at the time, 
particularly those regiments that had manned the heavy 
batteries around Norfolk, conspicuously among which was my 
own company. On inspection it was found that they were so 
miserably equipped that the option was given of remaining in 
camp. We had certainly never contemplated meeting an 
enemy with such weapons, but while I suspected that many 
shared my own feelings, | was sure that not one of us would 
have lagged behind, even though we had been asked without 
arms to act as a target for the enemy’s shot. We, however, 
were placed in the rear as a reserve, and during the whole of 
the day the battle of Fair Oaks or Seven Pines raged in our 
front. About sunset our regiment was ordered forward, and we 
for the first time came under fire when it was too late to con- 
tinue the contest. We bivouacked on the field, but all night 
long our rest was broken by the shrieks of the wounded and 
the twinkling lights of the ambulance corps. So sudden had 
the call been made upon us, that we had neither haversacks nor 
provisions, and we had to satisfy the cravings of nature by 
collecting biscuits from the haversacks of the dead which lay 
thickly scattered about us. 

Mr. Murray, proceeding, gave an account of the other 
battles and engagements in which he took part or was a 
witness of. His description of the privations which he and 
the soldiers under his command, and the army to which he 
was attached, demonstrated, if the fact needed such, that a 
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soldier’s life in the time of war is anything but a desirable one. 
He had numerous hairbreadth escapes, on one occasion, while 
carrying despatches to the colonel of his regiment, being the 
target for a considerable time of a number of Federal marksmen. 
In the course of his lecture he paid a tribute to the generalship 
of “‘Stonewall” Jackson and Lee. When he left the army the 
war had almost come to an end. Heclosed with the hope that 
none of his audience might ever pass through a similar experi- 
ence, and the prayer that ‘‘ the weapons of our warfare may be 
spiritual, and not carnal.” 


Epwarp N. MaclItwainz, Esq., read a Paper entitled 
HAL¥-AN-HOUR IN QUEENSLAND AND THE BUSH. 


Mr. MaclIt.wainr, who has had a lengthened and varied ex- 
perience in Queensland, then proceeded with his lecture, the 
first portion of which was devoted to a sketch of the large 
colony of Queensland, and a reference to a few figures showing 
the wonderful progress the colony has made since its foundation 
only thirty years ago. Mention was made of the principal indus- 
tries which have contributed to the prosperity of Queensland, 
these being pastoral, agricultural, mining, and fishing. The 
lecturer gave some idea of the Bohemian life in the bush, and 
of the dangers attached thereto, dwelling particularly on the 
danger of being “ bushed” or lost in the bush, and narrated the 
experience of a party of which he was one, who went in search 
of a missing friend whom they ultimately discovered dead. 
Mr. Macllwaine gave a description of the Blacks and their mode 
of living, showing that they are one of the lowest races of 
humanity. The Aboriginals’ annual assembly was described— 
an occasion when the whole tribe gathers for a week’s hunting, 
and finishes with a coroborie. This coroborie was fully described, 
and a portion of one was sung by the lecturer, who accompanied 
himself with the clashing of boomerangs. The lecturer also 
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dealt with the insects to be found in the colony, especially 
ants, which, according to his idea, are not so clever or possessed 
of such great sagacity as some imagined. After devoting a few 
minutes to the birds of Queensland, including the laughing 
jackass, an illustration of whose laughter was given by Mr. 
Macllwaine, he described the buckjumping horses, and drew 
on the blackboard a representation of this dangerous class of 
animal. 

On the motion of the Rev. Joun Kineuan, seconded by Mr. 
RoBERT YOUNG, sen., the thanks of the Society were conveyed 
to Messrs. Murray and Macllwaine for their interesting and 
instructive papers. 

The Secretary (Mr. R. M. Young) announced that the 
following donations had been presented to the Museum since 
the last meeting :—A collection of above thirty birds shot by 
the donor, including such rarities as the whinchat, lesser white- 
throat, white wagtail, woodlark, short-toed lark, spotted crake, 
queen sandpiper, also the great bat, the white stoat, and the 
polecat, presented by Mr. V. H. Coates, Dunmurry ; and an 
ancient pewter dish, found in a drain Io feet deep at Massereene 
Castle, Antrim, presented by Mr. Robert Patterson. 

The cordial thanks of the Society having been accorded to 
the donors, the proceedings terminated. 
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6th Fanuary, 1891. 


J. H. GREENHILL, Esq., Mus. Bac., in the Chair. 


DISCUSSION ON THE PROPOSED CHANNEL 
TUNNEL. 


Tue Honorary SECRETARY (Mr. Robert M. Young, B.A., C.E.) 
read the following letter of apology from Messrs. Barton :— 
‘Engineers’ Office, Caledon, December 16th, 1890. Irish 
Channel Tunnel. R. M. Young, Esq., Honorary Secretary 
Belfast Natural History and Philosophical Society, Belfast. 
Dear Sir,—Yours of 8th inst. The investigations necessary to 
determine whether or not a Channel Tunnel between Scotland 
and Ireland may be safely undertaken, what it would cost, how 
far it would prove financially successful, and which would be 
the most desirable route to select, are as yet only in their initial 
stages. We think, therefore, it would not be advantageous to 
discuss the subject publicly until these investigations are further 
advanced, and until we are in a position to state the facts upon 
which a sound opinion may be based. At the public meeting 
in Belfast a very influential committee was appointed to in- 
vestigate the whole question, and take the necessary steps to 
forward the project. We think that the discussion you propose 
would lead to a prejudgment of the case on insufficient data. 
We must, therefore, while thanking you for your offer, decline 
taking part in it.—Yours truly, Joun G. Barton (for Mr. 
James Barton and self ).”’ 

Letters of apology were also received from Messrs. J. H. 
Brett, C.E., County Surveyor of Antrim; P. C. Cowan, C.E., 
County Surveyor of Down ; John Macllwaine, M.I.M.E.; A. 
B. Wilson, and others. 
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The CHAIRMAN said :—We are all aware that this question of 
a tunnel between Ireland and Scotland has received a consider- 
able amount of attention of late. As Mr. Barton said, there 
was a public meeting held, under the presidency of the Mayor, 
to discuss the matter, and a committee was formed. I do not 
know whether that committee has done anything or not, but I 
do not agree with Mr. Barton that a public discussion of the 
matter, especially in a society such as this, is undesirable. I 
think it is most important that the various schemes should be 
discussed before a society which is not interested in any of them 
in particular. And whether the proposed tunnel is practicable, 
or, if practicable, whether it is desirable, is, I think, a question 
which comes within the province of this Society to discuss ; and 
I believe the views of the various speakers will this evening be 
listened to with interest. With regard to the causeway, I have 
no doubt that, if practicable, it would be far more popular than 
any other scheme. There are of course enormous difficulties in 
connection with it, but I hope there are some present who 
will take the matter up and discuss it from the causeway point 
of view. 

Mr. Macassey said :—It almost goes without saying, that if 
we had a tunnel completed between Belfast and Scotland it 
would be an immense advantage not only to us but to the rest 
of Ireland. It would be a wonderful thing if we could make 
the tunnel. It would exceed in importance the Forth Bridge. 
In fact, it would show that the engineers were wonderful men, 
and possessed, as a Russian gentleman had said, miraculous 
powers. Jam not here, however, as an engineer to advocate any 
particular scheme. I am not here, like my friend Mr. Barton, 
or my friend Mr. M‘Cullough, with any scheme of my own to 
put before the public, and which I wish them to take up, and 
engage me as engineer to carry out. Iam here in connection 
with a subject to which I have given some attention, but which 
I do not advocate as a competing engineer. Now, the subject 
which we have met this evening to discuss has been before the 
public for a good many years in a general sort of away. When 
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I was a lad I paid some little attention to it, and on my first 
arrival in Belfast I came before the public with an old friend, 
and we suggested a tunnel between Tor Head and the Mull of 
Cantyre. Meanwhile, attention was directed to the proposed 
tunnel between Donaghadee and Portpatrick. The places have 
been examined by a staff under Sir Edward Watkin. The 
tunnel would come in at the narrowest part of the channel, and 
would be connected with Belfast by rail, and, again, on the 
other side of the channel it would be similarly connected with 
Stranraer. The length of the tunnel would be‘about twenty-two 
miles, but the depth of the water towards the Scottish side 
is excessive. There is a sort of hollow or trough which lies 
along the Scottish side about three-quarters of the way across, 
which runs pretty well north and south, the depth of which 
is about 100 feet; and to get safely under a depth like that 
would require the tunnel to be at a very low level, and would 
entail very steep and lengthened approaches on either side. 
Now, I find that the twenty-two miles of sea channel would 
require about eighteen miles of approaches on each side, making 
altogether about forty miles, and the cost would come to about 
nineteen millions sterling. These are the two points against it: 
first, that it would cost too large an amount, and secondly, that 
it would be very difficult to work. There is, however, one fact 
strongly in favour of the Donaghadee and Portpatrick tunnel, 
and that is that the rocks on either side are peculiarly favour- 
able for tunneling, and if we assume that those rocks are con- 
tinuous through the bed of the channel it would be a mere 
matter of money and time to make the tunnel. But, then, we 
have the great depth to which we have to go, and the great ex- 
pense of the undertaking, staring us in the face. I suppose, 
therefore, that Sir Edward Watkin has abandoned that route, 
because he has since directed his attention to a more northerly 
one—the route between Cushendall and the Mull of Cantyre, 
which I call No. 2. The length of the sea tunnel there would 
be about fourteen and a half miles, and with approaches the 
total length would be about twenty-four miles. In this route 
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the necessity for extreme sinking would be averted, and the 
estimated cost would be about six and a half millions. Though, 
as a matter of length and estimate, this is a very feasible route; 
it has this drawback, that it is so very far away. We want to 
get straight across to Scotland; but to get to Glasgow by this 
route we must construct about 100 miles of new line, while 
on the Irish side we should have to construct a line of about 
twenty-four miles from Cushendall to Larne, and also a line to 
Ballymoney for the purpose of communication with Derry; 
and in my estimate of six and a half millions I have not included 
the cost of these railways. The next route to which I will call 
attention is the No. 3 route, which is from Whitehead to a 
little north of Portpatrick. This route was brought before the 
public by Mr. M‘Cullough, an engineer of considerable experi- 
ence in Belfast, and has been commented upon pretty favour- 
ably in English and Scotch journals. Mr. M‘Cullough has this 
advantage, that while he avoids the trough which I have already 
spoken of, he gets at the same time a comparatively short line. 
For the sea length there would be about twenty-seven miles. 
The depth of the water is some 650 feet. His estimate is seven 
millions. It practically gives us as good a railway connection on 
the Scotch side as the Donaghadee route, and practically also 
as good a connection with Belfast. The next scheme which 
has been brought before the public is that suggested by Messrs. 
Barton. It came before the public a considerable time after 
Mr. M‘Cullough’s. Mr. Barton, as we are all aware, attended 
in the Town Hall and explained his scheme, but he admitted 
that it was so far only a preliminary investigation. No actual 
soundings have been taken further than the Admiralty sound- 
ings, to determine the nature of the route, and no borings have 
been taken to test the rocks. Mr. Barton offered no opinion as 
to the geological character of the route, but he brought in Pro- 
fessor Hull to explain his views, and he told us that the data at 
his disposal were sufficient to enable him to form an idea of the 
rocks. But he did not give us his data, and that was unfor- 
tunate ; for when we come before the public with schemes of that 
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kind it is not the usual course to ask the public for money and 
not tell them the reasons forso doing. My own private opinion 
is in favour of the route between Cushendall and the Mull of 
Cantyre. This route is open to the serious objection of these 
long connecting lines; but I cannot shut out from my own 
mind the fact that sea tunneling is a most difficult and onerous 
undertaking, and allowing in every way for probabilities, it 
appears to me that the probabilities are largely in favour of the 
northern route. But then, if we had a tunnel there it might 
be said by commercial men that they would prefer sending 
their goods direct by steamer. That, however, is not an en- 
gineering matter, and it is from an engineering standpoint that 
I have to deal with the question. It may be asked what experi- 
ence we have in matters of this kind ; in other words, what are 
the data on which we base our calculations, and ask the public 
to agree with us. In reply to this I cannot do better than state 
what has been done in the way of tunneling. As regards land 
tunneling of a difficult character, we have Mont Cenis, the St. 
Gothard, the Arlberg, and others. Mr. Barton, in his prelimi- 
nary estimate, took the Arlberg as a basis, and took the cost of 
the route at £200,000 per mile, and then added for expenses of 
pumping and ventilating, which brought up the figures roughly 
to £300,000 per mile. Then we come to the Severn tunnel, 
nearer home. The cost in that case was, roughly, £5c0,000 
per mile. Within the past few months has been finished the 
St. Clair tunnel, four miles long, and in that case the cost was 
only about £100,000 per mile. The construction was accom- 
panied with very little difficulty and, I believe, no accidents. 
The mode of construction was very different from that employed 
in the case of the Severn Tunnel. Where there is water 
coming in it is a very difficult matter to line a tunnel, but 
the American engineers lined this tunnel entirely with iron 
plates, and by this means a great deal of difficulty was got rid 
of, and the tunnel was completed at a very low cost. I men- 
tion this last case to show that by adopting cast-iron lining 
plates we may get rid of a great deal of difficulty. If we adopt 
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this lining here we shall more readily secure the success of this 
project as an engineering scheme, and at the same time keep 
the estimate within reasonable limits. Putting the whole 
matter very shortly, however, I do not think that any tunnel 
between Scotland and Ireland would be a financial success. In 
fact, I do not know where we could get any body of sensible 
men to put their money into such a project, or where we could 
get any men outside a lunatic asylum to invest init. The 
question is whether the Government in such a case would be a 
little grandmotherly—somewhat after the same manner as they 
are now constructing light railways in various parts of Ireland. 
This is a very important matter. I can conceive of circum- 
stances which would render it desirable that such a thing should 
be done. To earn a dividend of 6 percent. would require about 
£200 or £300 per mile per week of traffic. The Lancashire 
and Yorkshire Railway earns altogether £160 per mile per 
week, and to assume that we should have a traffic for this line 
double that of the Lancashire and Yorkshire is an assumption 
that I cannot venture to make. This may give a rough idea 
as to the improbability of the scheme ever being a feasible one. 
If the Government could see their way to undertake the scheme, 
however, I believe it would prove a benefit, though it would 
not pay a dividend. It would, I believe, make the relations 
between England, Ireland, and Scotland more thorough and 
cordial than at present, and for that reason I am sure all present 
will join with me in hoping it may come to pass. 

Mr. F. W. M‘CutLtoueH, A.M.I.C.E., F.S.L., gave a brief 
description of all the tunnel schemes which had been put for- 
ward, ViZ:— 

Scheme No. 1. From Donaghadee to Portpatrick. 


eo Nasi: ,, Cushendun to Cantyre. 
ati INOW: » Whtehead to Portpatrick. 
wath NOs 48 ,  Islandmagee to Weirston. 


The No. 3 scheme (from Whitehead to Portpatrick) was his 
(Mr. M‘Cullough’s) scheme, and was the third tunnel scheme 
for crossing the Irish Channel, and the first one introduced 
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before the public for connecting the shores of Co. Antrim and 
Wigtonshire. This scheme would begin by a junction with 
the existing Belfast and Northern Counties Railway near 
Whitehead Station, some 14 miles from Belfast, and then run- 
ning in a northerly direction for some 1? miles, would dip 
under the sea at Blackhead on the Northern shore of Belfast 
Lough, and passing under the Channel in a direct line of tunnel 
would enter the Scotch coast at a place called Millbawn, 
some 3 miles north of the town of Portpatrick, and continuing 
inland by land tunnels and open railways would terminate by a 
junction with the existing railway from Portpatrick to Stranraer 
at a point about 24 miles from the latter town. The length of 
sea tunnel by this route would be 234 miles, maximum depth 
of water 648 feet, and with a short ruling gradient on the 
Scotch side of 1 in 58 there would be an additional length of 34 
miles in the approach land tunnels, making a total length of 
tunneling under land and sea of 27 miles :—there would also be 
some 4 miles of new connecting railways. The total distance 
by this route between Belfast and Stranraer would be 474 miles, 
or 7 miles shorter than by either the No. 1 tunnel between 
Donaghadee and Portpatrick or No. 4 tunnel (Messrs. Barton’s) 
between Islandmagee and Weirston; the gradients by this 
scheme would be better than the gradients by the other 
routes, having many horizontal stretches up to 2 miles in 
length. 

Provision has been made in the estimate for constructing this 
tunnel for a double line of rails laid to the English gauge, and 
with an additional line of rail laid from Whitehead to Belfast 
to suit the change of gauge, so that a through system with 
English carriages and engines can be run into the Belfast 
terminus from any part of England or Scotland. 

The method of construction in this tunnel would be the 
“Base Heading” or English system, which gets its name from 
the first or advanced tunnel heading being driven on the same 
level as the permanent rails would afterwards be laid. There 
would be four other distinct headings or enlargements before the 
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full size of tunnel would be formed, and in this way a regular 
system of construction at different stages at the same time 
could be constantly gone on with, and the progress made would 
be much more rapid than if carried out on the “ Roof 
Heading” system. The tunnel heading, when completed to 
full size, would be substantially lined with masonry side walls 
and brick arching, except where a sound rock formation is 
met with. Proper ventilating and pumping culverts would be 
provided, as well as a vertical bratticing of brickwork through- 
out the entire length of the tunnel, to assist the ventilation and 
regulation of the air currents. The tunnel during construction 
and after completion would be kept clear of water by powerful 
pumping machinery erected near the main shafts to be sunk 
near the Scotch and Irish sides and to be connected with suitable 
mains laid through the tunne]. Permanent flooding would be 
prevented by means of specially constructed shields fixed at 
short intervals, and these would be so designed as to be at all 
times a place of safety for the workmen. The ventilation 
would be maintained by powerful fans supplying fresh air into 
specially laid mains in: the tunnel, having branch air valves at 
short intervals, from any one of which the fresh air could be drawn 
into the tunnel when found necessary. The question of venti- 
lation of the Irish Channel Tunnel would not be so difficult to 
master as in the Alpine Tunnels, as the natural temperature in the 
centre of the latter has been found to be about 118° Far. where- 
as the natural temperature in the Whitehead and Portpatrick 
tunnel would not be more than 68° or 70° Far. To have proper 
ventilation in tunnels exceeding 10 miles in length, especially 
when the traffic would come up to the average rate, the ordinary 
steam locomotive must be abandoned, and electric or com- 
pressed air engines used. 

The cost of the Whitehead and Portpatrick scheme has been 
as carefully considered as the present preliminary state of 
matters will permit. After making ample allowance for 
everything, the cost of the earthwork and masonry work would 
be £ 206,844 per mile of tunnel, and allowing for cost of shafts, 
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new connecting railways, pumping, ventilation, and contin- 
gencies, the total cost of the No. 3 scheme would work out at 
£ 6,940,000, say £7,000,000, or £257,778 per mile complete. 
The time for completion would be about 83 years, or a little 
over three miles per annum. Mr. M‘Cullough considered the 
advantages of his scheme as compared with the others men- 
tioned to be as follows :—The tunneling would be much shorter 
than either No. 1 or No. 4 scheme, and the cost and time of 
construction therefore much less. It would be cheaper to main- 
tain and work than either of these. It would also provide a 
more direct and shorter route from Belfast to both Glasgow and 
Carlisle than any of the other schemes. 

_ The following tabular statement shows the most important 
particulars of the four proposed lines of tunnel— 


Approximate Cost. 


Estim’ted 
Length | Length | Length of | Maximum | Estimated propor-| Time for 
SCHEMES. of Sea | of Land | Connecting | Depth of tionately at simi- Construc- 
Tunnel. | Tunnels.| Railways. Water. lar rate for each| tion. 
Scheme. 
Miles, | Miles.| Miles. Feet, Years. 
Donaghadee to Port- 
patrick 22 16 34 over 900 | £11,400,000 | 10} 
Cushendun to Cantyre 14} g} |nearlyt50| 460 6,668,000 7 
Whitehead to Portpatrick} 234 34 4 648 7,000,000 84 
Islandmagee to Weirston| 264 64 | 7 to 10 504. 9,244,000 | II 


Distance Table vza Different Tunnel Routes. 


Belfast to Belfast to Carlisle 


SCHEMES, Glasgow. for England. 
Miles, Miles, 
Donaghadee to Portpatrick - - - 144. 154. 
Cushendun to Cantyre - - any, - 205 300 
Whitehead to Portpatrick - - - 137 147 
Islandmagee to Weirston - - - 144. 154. 
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Mr. MAxtTOon said :—One of the objections I have to entering 
minutely into the consideration of this subject is that I am the 
proposer of a rival scheme to those mentioned this evening— 
viz., the submerged bridge. Jam greatly surprised at the little 
information the previous speakers have given as to the details 
of the engineering question ; speaking purely and simply as an 
engineer, not as a commercial man. Before saying anything 
with regard to the submerged bridge I should like to mention 
a few matters which it will be well to consider before contem- 
plating the construction of any such tunnels as those under 
consideration. The first subaqueous tunnel of any consequence 
was that under the Thames, the construction of which was 
attended with disaster. It was closed for fourteen years, and 
cost two millions per mile. This is not an encouraging outlook 
for the proposed tunnel. The Severn Tunnel is the next case I 
will refer to. It took thirteen years to complete the four and a 
third miles of this tunnel, two of which are under water. The 
undertaking was abandoned for eighteen months, but was 
completed by the late Mr. Thomas Walker, one of the most 
remarkable contractors the world has ever seen. The tunnel 
cost between £400,000 and £500,000 per mile. At the present 
time the working expenses are enormous, and I am informed 
that the pumping engines alone consume about a thousand tons 
of coal per month. The water pressure is about sixty-four 
pounds to the square inch. I can speak personally of the 
Mersey Tunnel, which has been constructed on the most modern 
principles, by the most modern machinery, and cost £500,000 
per mile. In my estimation it would cost a somewhat similar 
sum per mile to construct the proposed tunnel. The passenger 
traffic through the Mersey Tunnel is enormous—130 trains a 
day each way—yet the company has not paid a dividend up to 
the present. The pumping, ventilation, and lighting absorb 
over twenty per cent. of the gross income. One and a quarter 
miles per annum was the quickest advance made in the con- 
struction of this particular tunnel, and at this rate it would take 
fifteen years to drive the shortest proposed channel tunnel, 
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namely, that from Cushendall to Cantyre. Mr. Macassey spoke 
of the St. Clair Tunnel in America, but the circumstances in 
respect to it are entirely different. It was for the most part 
driven through soft material, and it will only accommodate a 
single line of rails. I think that Mr. Macassey must have taken 
his statements from some of the American papers. There were 
four years of preliminary consideration, and the scheme for a 
time, after a second attempt, was abandoned. Then it took 
years to complete, and under all the circumstances the American 
papers described it as the quickest driven tunnel in the world. 
I do not know that we can come to such a conclusion from a 
review of facts. ‘The Americans take to themselves the credit 
of the St. Clair form of construction—this cast-iron lining— 
but if I remember correctly the London Subway was constructed 
on the same principle. The cost of the St. Clair Tunnel was 
stated to be £300,000 per mile. Having mentioned some 
other American tunnels which are proposed, Mr. Maxton 
proceeded :—Before it was decided to commence the work in 
connection with the Mersey Tunnel, a trial heading was run 
across the river. Supposing the proposed tunnel discharged 
3,000 gallons of water per hour per mile, as does the Mersey 
Tunnel, it would require engines of 22,000-horse power to 
pump it out—engines twice the size of those of the Teutonic— 
and from this we can imagine what the cost would be. The 
expenditure on coal would be £600 per day, and the engines 
would cost about one million. I should not like to touch on 
the question of ventilation. If I did, I should have to go to 
Sir Robert Ball for those extraordinary figures he gave you in 
his lectures on astronomy. It would require engines of 3,000- 
horse power to ventilate the tunnel on the brattice system, but 
if the ordinary system were used the horse power would reach 
to millions. 

I should like to say only a few words upon the method I 
myself propose to bridge the channel. The scheme is what is 
called a mechanical one. There is no digging, or delving, or 
mining, or quarrying about it. One great argument in favour 
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of this proposal is, I hold, the fact that the feasibility of the 
scheme could be tested by a section of the bridge being sub- 
merged in any portion of the channel. If it fails, £500,000 is 
lost, less scrap ; but no such experiment can be made with the 
proposed tunnel, and any failure there means the loss of the 
money, and probably hundreds of lives as well. The next thing 
in favour of the scheme is the rapidity of its construction. 
Several naval architects have told me that they would be able 
to construct the bridge in five years. Contrast that with the 
ten or twenty years that would be required for the making of 
any of the undersea tunnels, which Mr. Macassey admits are 
very uncertain and risky undertakings. Now, structurally we 
are as certain of the result with regard to the submerged 
bridge as the engineers were of the Forth Bridge. The cost of 
working one of these tunnels would be greater, the cost of ven- 
tilation greater, and the pumping something extraordinary— 
something beyond the powers of conception, or supposition. 
Mr. Macassey said that the tunnel might be constructed in the 
same way as the St. Clair one, but such a thing would be 
impossible or practically prohibitive. You would require to 
drive two tunnels, but the pressure would be too great to permit 
of any such mode of construction. The tunnel-lining would 
have to be from ten to twelve inches thick, and we can all 
understand what a heavy cost the use of such material would 
entail. The pressure of the water would be from three to four 
hundred pounds to the square inch. In conclusion, as an 
engineer I am practically opposed to the construction of tunnels 
anywhere and in any way. I strongly object to them, and 
engineers, from the experience they have derived, wherever 
they can put up a bridge do so in preference to tunneling, and 
we have the Forth and Tay Bridges as instances. It is only 
because of insurmountable obstacles or strong opposition to a 
bridge that induce engineers to drive a tunnel, as they know 
that such an undertaking will be attended with many difficulties 
and uncertainties. 

Mr. J. C. BRETLAND (City Surveyor) said:—I have lately 
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had in hands here a baby scheme of tunneling, some half-mile 
or so in length, which, I am happy to say, has now been 
achieved. Tunneling in a town is a difficult operation, and 
no doubt tunneling in subaqueous strata would be still more 
difficult. I think as so many operations of subaqueous tunnel- 
ling have been accomplished it is too bad to throw cold water 
on the schemes which have been put before you. It strikes me, 
however, there is no good in hiding the fact that in dealing 
with: this question we are met with most serious physical and 
financial difficulties. None of the schemes that have been 
propounded to-night could be approached as a commercial 
transaction, but only by the State. We must desire calm and 
“quiet discussion as to which of the rival schemes is the best to 
adhere to. Before that nothing practical can be attempted. 
Next, there ought to be most careful surveys and borings, and a 
heading made to show what strata might be expected to be met 
with. Icannot help being struck by the fact that, independently 
of the capital expenditure, there is a vast annual charge to be 
involved in draining and ventilating a subaqueous tunnel of 
this kind. In the Severn tunnel there are four large fans, 
2 of them 40 feet in diameter. Passing through the Mont 
Cenis tunnel] some years ago I was delayed for about one hour, 
and thought I should have died from the fearful heat that was 
concentrated there. I am sure it would require enormous ex- 
penditure to overcome the difficulties of ventilation in a large 
scheme. 

The CuHairMAN, alluding to Mr. Maxton’s scheme, remarked 
that a tube could be made at a very small cost for the purpose 
of transmitting letters and parcels. This would give a sufficient 
idea as to whether such a scheme as the submerged bridge was 
feasible or not. 

Conway Scott, C.E., said :—Mr. Macassey appears to-night 
with two identities, the distinguished Barrister and the eminent 
Engineer, but the first seems to predominate :—there has been a 
large amount of special pleading and a most limited amount of 
engineering facts. 
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The line of tunnel chosen by Mr. Macassey appears to me to 
be the most unsuitable of all :—the idea of taking a trip through 
the Highlands of Scotland in order to reach London quickly 
seems absurd, only to be equalled by Mr. Barton’s sharp curve 
in the depths of the ocean. 

Mr. M‘Cullough’s line seems to be the best; it is straight, and 
gives a proper connection with the English and Scotch railway 
systems. But to my mind the difficulties of any such scheme 
are so great that no Company would be justified in undertaking 
the work. 

The advocates of these schemes seem to think that the 
bottom of the channel is a bed of concrete, through which you 
have nothing to do but to bore. Unfortunately there is little 
known of these rocks, and this is not favourable, these rocks 
being of a slaty and pervious nature, with many faults and 
fissures. 

In former ages vast masses of molten matter have forced them- 
selves up through these rocks, pushing, twisting, and disturbing 
them, and forming faults and fissures through which great 
quantities of water would flow. When the tunnel comes to 
such places it will be submerged, the miners drowned like rats 
in a hole, and all the pumps in the world could not clear it by 
raising the water 1000 feet high, as must be done. 

The Panama Canal, engineered by the greatest talent of the 
day, is a dismal failure and a national loss to France. Yet it is 
doubtful if its difficulties were greater than those of a channel 
tunnel. 

Great public works do not always pay the cost of construction. 
The Central Pacific Railway had a large mileage grant from 
Government, which was stretched to the utmost, but the line 
would not have paid working expenses were it not for the 
enormous land grants along the Railway. It is the increased 
value of such lands that pays the company. 

The advocates of these tunnels agree on one point, that a 
paternal Government should undertake the work—knowing 
well that such schemes would be too much for even the gulli- 
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bility of the British shareholder, who has thrown away his 
money madly in the world. 

The reason why the Government should throw away their 
money, is that the tunnel would be a bond of political union 
between the countries, and would break down all existing 
prejudices between England and Ireland, but this is very 
doubtful indeed. At atime when thousands of Irish patriots 
are sighing to break the last link that binds green Erin to the 
hated Saxon, would it be wise to make a Io-million link that 
any dynamite martyr could destroy in as many minutes ? 

Professor FirzGERALD said :—I greatly prefer Mr. Maxton’s 
scheme to the others. The necessity, which they involve, of 
going in for complete borings right through, points to the great 
advantage of any scheme in which the preliminary expenses 
will be diminished, and in which the results of preliminary 
investigation will be more certain than those of a mere heading- 
boring run through. 

Mr. Maxton’s scheme has been objected to chiefly from the 
point of view of civil engineers, who have a constitutional 
fondness for bricks and mortar. Yet nocolossal bridge was ever 
made till the mechanical engineer had been brought into play; 
and if things had always been done on the steady old brick and 
mortar plan, neither the Severn nor the Mersey tunnel would 
ever have been made. Objection has been made to the 
difficulty of hauling 400 feet lengths of Mr. Maxton’s tube into 
position. As I understand Mr. Maxton, there is no inherent 
necessity for such great lengths. But the difficulties of getting 
a ship 400 feet long into its place, when heavy moorings have 
been previously laid down, are not so very great. The thing 
can be done, and has been done with much more difficult 
things to move. Sections of bridges, mounted on three or four 
barges, raised 40 or 50 feet above the barges, have been hauled 
into position in any circumstances short of a gale. 

As to depreciation of the tube, there should be no difficulty 
in making a kind of dry dock that could be moved about along 
the tube, enabling any part of the outside to be got at from 
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time to time; the moving blocks could be taken up, one at a 
time, for examination, and relaid. There is no insuperable 
dificulty, or even serious difficulty, in getting at any part 
of the thing whenever it may be necessary. 

As regards preliminary experiments, there would be no 
serious difficulty—the expense would be less than that or a 
heading-boring—in sending out half-a-mile of tube and sinking 
it in the place where the water is 900 feet deep. Moor it and 
leave it there fora year. I believe it would be found at the 
end of a year all right. One piece of it moored is the same as 
any other piece. You can get your tackle arranged as you find 
best, and all these things could be worked at before the final 
estimates for the tunnel were made. On these accounts, and 
the greater cheapness and immensely greater rapidity of con- 
struction, such a scheme is infinitely preferable to the uncer- 
tainties involved in tunnels bored through rocks. Even if you 
have bored a hole, one hole is a very uncertain criterion of 
what may happen within 50 feet of that hole. 

Sir WiLLt1aM Quartus Ewart, in reply to the Chairman, 
said that nothing had been done since the meeting in the Town 
Hall, at which Mr. Barton had put forward his scheme, and no 
further communication had been received from that gentleman 
upon the subject. 

Mr. E. N. MacItwaine (Mechanical Engineer) said :—I wish 
to say a few words against the underground tunnel. I have had 
experience in Queensland of sinking two deep wells, 1660 and 
1300 feet, and both these wells gave an enormous quantity of 
water. The pressure at the surface in the case of the 1660 feet 
well was 64 lbs. per square inch. An Artesian spring might be 
struck in sinking one of these tunnels, and if so the best thing 
would be to fill up the tunnel and leave it. 

Mr. Joun Brown said :-—There is one special reason why, as 
I think, Mr. Maxton’s scheme is to be preferred, viz.—because 
the calculations in it are based on known quantities, whereas 
the other schemes include a large number of unknown quantities. 
We know for instance the properties of the water in which 
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the bridge floats, the effect of its motion and other actions, and 
we can calculate from known strength of materials the proper 
proportions to suit these known conditions. But in the case of 
the subaqueous tunnels we can have no idea, for instance, of the 
amount of water to be pumped out. The nature of the rock is 
also practically an unknown quantity, and I think the geologist 
is perhaps too sanguine as to his power of estimating its nature. 
I should say the geologist’s habitual methods conduce towards 
an attitude of mind not suitable for an undertaking of this 
kind. In the ordinary pursuit of his science he allows his 
scientific imagination to roam over remote ages of the past 
where no one can contradict him and no one can gainsay his 
conclusions. And when he goes to the top of the Gobbins or 
Black Head and gazes over the inscrutable expanse of ocean 
before him, his mind is tempted, I fear, to assume the same 
attitude as in contemplating these remote inscrutable ages. 

I should doubt the feasibility of Mr. M‘Cullough’s proposal 
to keep water out of the workings by air pressure, because the 
pressure required, corresponding to the depth of water, would 
be say 300 lbs. per square inch, and no one could live, I think, 
in air at anything near that pressure. 

In a recent publication the difficulty of mooring the bridge 
has been compared to the difficulty of mooring a ship. A ship 
is no doubt very difficult to moor under certain circumstances, 
but it does not form a parallel case. A ship is not designed 
principally for being moored, but for motion. It is moored by 
one end only, and is acted on not only by current but by wind 
and waves. The bridge, on the contrary, is designed for 
mooring, is not acted on by wind and waves, and is moored 
at many points. 

Professor EVERETT said :—As regards the great heat ex- 
perienced in the Mont Cenis tunnel, it is simply the natural 
heat of the ground at that depth. Nothing of the kind would 
be encountered in a channel tunnel, for the temperature of the 
ground 50 feet beneath the bed of the channel would be only 
about 1° higher than the temperature of the bottom water. But 
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the other difficulties are so great that we must wait for several 
generations, and obtain more experience in tunneling on a large 
scale, before a submarine tunnel connecting England and 
Ireland could be undertaken with any prospect of success. He 
thought Mr. Maxton’s scheme more feasible than any of the 
others. 

The CHAIRMAN said that he feared a scheme of the kind 
could not be carried out unless the Government could be 
induced to construct a tunnel, believing that such an under- 
taking would be of material benefit to the country. 
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3rd February, 1891 


ProFessor FitTzGERALD in the Chair. 


Aux. Tate, Eso, C.E., read 


The Report of the Society’s Delegate to the last Meeting 
of the British Association. 


Mr. TaTeE gave some interesting information with regard to 
the corresponding sections of that Association. He enumerated 
a number of most important and interesting subjects upon 
which local societies could very materially aid that Association 
in the collection of statistics and other important information, 
concluding with the hope that that and other kindred societies 
would do what they could in the direction indicated. 

Professor FitzGERALD said they must all feel very much 
obliged to Mr. Tate for the very great care with which he had 
collected the information requisite in order that the local 
societies might give their best assistance in obtaining data 
with respect to the various matters as to which Mr. Tate had 
_ spoken, and possibly some gentleman present might have 
suggestions to make as to any local societies or associations 
which had got special information or details as to some of the 
points. brought forward. 

Mr. Gray said he was much obliged for the kind way in 
which he had been referred to by Mr. Tate. He wished to 
refer to one point particularly, namely, the destruction of our 
native plants. The common ferns we love to see along the 
local hedgerows have been wantonly destroyed or uprooted and 
sold by irresponsible dealers, and he applied to the Members of 
the Society to exercise their influence on the public generally, 
in order to discourage this destruction of native plants along 
our local hedgerows. 


63 


Dr. Howarp SINcuarr then read a Paper on 


“SOME RECENT ADVANCES IN SCIENCE—MICRO- 
ORGANISMS AND THEIR RELATION TO DISEASE.” 


Dr. SINCLAIR said :—I had originally intended to take up the 
discussion of some of the principal medical discoveries of the 
century, but, finding the material at my command so great, and 
the time allotted to me so small, I have decided to confine myself 
to the subject which I have announced. 

Dr. Sinclair then went on to describe the history of the 
discovery of micro-organisms, and the progress of science in the 
study of such organisms in relation to disease. Upon the 
subject of consumption he said:—The tubercle bacillus has been 
a great deal talked about of late. I need scarcely tell you that 
it is the bacillus without which consumption does not exist. 
This bacillus is now regarded “as the centre around which all the 
phenomena of consumption must revolve ; thus the causation 
of consumption is the life-history and habits of the tubercle 
bacillus, including the conditions most favourable or unfavourable 
to its growth in the body, its symptoms, the effect it produces 
upon the body, and its cure by the use of agents that will destroy 
it or render the soil of its selection infertile for its growth.”’* The 
discovery of this important fact was made some eight years ago 
by Robert Koch, at that time a practitioner in Breslau, in 
Silesia. It was by his long-continued experiments with staining 
processes that he at last hit upon a successful method of staining 
this tubercle bacillus, whilst the remaining bacteria and other 
tissues remained unaffected. His discovery later on of the 
bacillus of cholera (to make further investigations on which he 
went to India) has made his name known in every scientific 
circle in the globe ; and it is certainly an encouraging fact for 
biologists that the man who had discovered the means of 


*Whittaker on Tuberculosis in Sajou’s Annual of the Medical Sciences, Vol. 1, p, 1, 1889. 
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detecting the tubercle bacillus should now a few years later 
furnish us with means, in certain cases at all events, of accom- 
plishing its destruction. 

At the late National Congress at Berlin in August last Dr. 
Koch read a paper in which he gave some of his experience in 
the use of various germicides. He stated that he was then 
carrying out investigations which he was sanguine would enable 
him shortly to make known a remedy, which he believed ex- 
erted a curative effect on tissues infected by the bacillus tuber- 
culosis. Some three months later he gave the account of the 
action of this remedy, which created a world-wide excitement 
unequalled in medical history. The composition of the remedy 
was, however, kept a close secret. Those best acquainted with 
Koch believed that his motives in doing so were perfectly dis- 
interested, and that he only refrained from making its composi- 
tion known until sufficient experiments had been made to prove 
the importance of the remedy. The steps by which the discovery 
was made have been already dwelt upon in Koch’s own words 
in the papers. At first, in conducting his experiments, he used 
pure cultivations of the tubercle bacilli themselves, killed, 
finely pounded, and suspended, and he found that, though these 
injections had curative effects, yet they ‘produced small sup- 
purating centres. He sought, therefore, to find out how this 
matter-forming tendency could be removed from the remedy, 
_ and at last succeeded, by making a glycerine extract from pure 
cultivations of the bacilli, in producing the remedy which is 
now on its trial throughout the civilised world. The active 
’ principle of the remedy is in consequence practically a derivative 
of albuminous bodies, closely allied to the ‘ox-albumens, 
though it is shown not to belong to them by its withstanding 
high temperatures. The amount of this active principle present 
Koch estimates at fractions of 1 per cent. How does Koch’s 
remedy act? Koch’s explanation, which he does not profess to 
be by any means the final one, is that the bacilli form a necrosis- 
producing substance. Ifto the already formed necrosis-producing 
substance a still further artificially prepared one is added, not 
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only would this be the case, but the more completely necrosed 
tissue would disintegrate, slough, and where possible take with 
it the enclosed bacilli, carrying them outwards. This explanation 
accounts consequently in a very natural manner for the much 
more rapid effect which is seen in the action of the remedy on 
external parts which have been attacked by tubercle. That the 
action of the fluid is precisely similar in internal organs has 
been conclusively shown by ocular demonstration. Have we 
then no practical lessons to derive from all these life histories of 
germs? First, sufficient evidence has now been accumulated to 
prove the value of bacteriological researches in revealing know- 
ledge of importance to the national health, and showing the 
advisability of the establishment in the United Kingdom of 
hygienic institutes similar to those of France and Germany. 
Second, the importance is proved of systematic sanitary arrange- 
ments for the drainage and the proper cleanliness of our streets, 
which precautions are proved to have the effect of notably 
diminishing the number of disease-producing (pathogenic) 
microbes. Schnirer, of Vienna, a city whose streets are not 
noted for cleanliness, has shown that street dust there contains 
quantities of tubercle bacilli. He took a bunch of grapes from 
a stall where they had been lying exposed for sale, and found 
that on rinsing them the washings contained tubercle bacilli. 
Cornet’s researches in Berlin with regard to micro-organisms in 
street dust has so far met with negative results. J am not able 
to give you any particulars of the street dust of Belfast, but I 
am sure that it would be capable of yielding a plentiful crop of © 
tubercle bacilli. Lastly, the facts have been established that no 
germ will grow unless it has a suitable soil ; and that the most 
suitable soil for many of the germs is where the vitality of their 
host is weakened. Consequently hygiene, which is a thing 
which neither State nor sanitary authorities can procure, must 
be a matter for every individual personally to see to. 


Dr. Henry O'NEILL said:—I have listened with much 
pleasure to the paper just read by my friend Dr. Sinclair on 
the important subject of micro-organisms. 
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As regards the tubercular micro-organism, called tubercle 
bacillus, which was first clearly demonstrated by Dr. Koch, 
and by him shown to be the cause of tubercle, we surgeons and 
physicians are more immediately concerned. 

During the past year Dr. Koch has prepared a fluid called 
Tuberculin, which he believes will destroy the materials in the 
animal body on which the tubercle bacilli grow and increase. 

This fluid is very strong, and it has to be largely diluted before 
using. Of the diluted fluid about two milligrammes are in- 
jected under the skin by a hypodermic syringe. In about seven 
hours the patient becomes feverish, and complains of severe 
headache, pain in the back, and shivering. The part of the 
skin affected with tubercle (lupus) becomes red, swollen, and 
painful. Gradually these severe symptoms subside, and in 
about twenty-four or thirty-six hours the patient feels free from 
any inconvenience. The hypodermic injection is repeated every 
third day for about five or six weeks, according to the severity 
of the case. If the disease is mild, a shorter course of treatment 
may be sufficient. The patient must keep in bed during the 
first two days. After about six injections the symptoms caused 
by the tuberculin become less severe, so that the patient has only 
to remain in bed for about one day after each injection. At 
present I am using the remedy in a case of lupus of the skin of 
the face, and for so far the disease is becoming less, but the 
feverish symtoms have been rather severe. 

The use of tuberculin is not free from danger, as I find that in 
Berlin alone, during about two months, 27 deaths have been 
reported of persons suffering from various forms of consumption 
who have been treated bytuberculin. It is, therefore, necessary 
to use this remedy with great care and caution. 

Some physicians have reported cases as having been cured 
by the use of this remedy, but I do not believe any person is 
in a position, at least at present, to show clearly a case of cure. 
Tuberculin is on its trial, and should it become as useful in 
the cure of consumption as: its originator, Dr. Koch, states it 
to be, the medical profession will hail with pleasure another 
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means of treating successfully this fearfully fatal disease. By 
ordinary methods of treatment, such as good food, fresh air, 
sunlight, warm clothing, and gentle exercise, mild forms of 
consumption have been much benefited, and some cases cured ; 
and in using tuberculin all the above mentioned conditions 
have to be fulfilled to ensure success. 

It has been very interesting to me to hear Dr. Sinclair’s 
paper, and to see the demonstration of the various forms of 
micro-organisms so ably given by him to-night. 


Dr. Kine Kerr said :—I think a mistake has been made in 
bringing this subject before the public in the way it has been 
brought—this Dr. Koch himself admits—the result being 
that, whereas in the first instance there was a rush on the part 
of the public to have recourse to the treatment, there is now 
a reaction, a tendency to hold back, on the part of patients 
whose cases seem most suitable ; and the utmost difficulty has 
been experienced in persuading them to submit to the treatment, 
because they have read of so many deaths from it. Many 
absolutely refuse to be injected, though strongly urged by 
their medical attendants. I think this is due to the fact that 
in the first rush many patients flocked to Berlin and other 
places in the most advanced stages of consumption, and insisted 
upon having the remedy used ; for when a person feels he is 
dying of disease, and presses you to give him at least the chance 
of life, it is very hard to resist the entreaty ; and the result has 
been, to a certain extent, to bring the remedy into disrepute. 
The only cases in which any very marked benefit has been seen 
are external cases such as lupus, and undoubtedly in these the 
effect is most marked. I have seen one case especially, that 
of a woman whose features were quite repulsive from this 
disease :—after a few weeks’ treatment the repulsive aspect had 
disappeared, and there was every reason to hope that in a short 
time she would be as well as it was possible for a person to be 
who had lost a very large portion of tissue. .Other cases are 
still subjects of doubt. I have seen some cases of joint disease 
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apparently cured—one was the case of a child who before injection 
experienced very great pain on the least movement of the limb, 
and who after about six weeks’ treatment was able to run about 
and walk. On the other hand, whilst it has been stated that 
there were two cases of phthisis, or consumption of the lungs, 
cured, I think that is a matter which must still be open to 
doubt. I have myself seen one case in which it had undoubtedly 
done harm; and therefore, as Dr. O’Neill has said, we must 
use very great discrimination in the application of the remedy 
and in choosing the cases; but, undoubtedly, whatever the 
outcome of this form of treatment, the discovery of Dr. Koch 
has marked a very important epoch in medical science. 


Mr. Brown said he had seen in one of the scientific 
papers that Professor Virchow is of opinion that the injection 
communicates tubercular disease to patients in some cases, or 
adds to the disease when already present. He should like to 
ask the friends on Dr. Koch’s side if they could say anything on 
that question. 


Professor EVERETT said :—We should be perfectly certain 
that it is a real remedy before we go into ecstacies over it. No 
doubt it will be thoroughly tried, and I hope the caution 
which Dr. O'Neill has recommended by example as well as by 
precept will be carried out generally, and that there will be 
no rash experiments made, at the sacrifice of human life. I 
hope there may be important results in the way of curing 
and preventing disease. Prof. Everett concluded by moving a 
vote of thanks to Dr. Sinclair for bringing the matter before 
them in the way he had done. 


Dr. J. MacCormac said:—I think the discussion of this subject 
is quite in harmony with the objects of our Society. The 
treatment of disease, Dr. Koch’s remedy included, perhaps might 
be more suitably discussed before a purely medical society ; 
nevertheless what Dr. Sinclair has stated cannot fail to be 
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interesting to every member of the Society. At the present 
time some people seem to think that these organisms and 
consumption can be wholly and for ever expelled from the 
human race by Dr. Koch’s syringe and lymph ; but Dr. Koch 
has never himself put forward suchaclaim. He is undoubtedly 
entitled to much honour for his discovery, and, I will also say, 
for his warnings concerning its use. It isa remarkable remedy, 
and also in many cases a remarkable poison. The time is too 
short to speak dogmatically for or against the remedy ; but 
many patients undergoing treatment have died, and the time 
is too short to say definitely that any one case has been per- 
manently cured. In my opinion Dr. Koch’s remedy might 
come into use with the other earlier means at our disposal, and 
may have the effect of relieving suffering and prolonging life. 


Professor FrrzGERALD said:—I have a letter from Dr. Lindsay 
expressing the same view as Dr. O’Neill’s regarding the danger 
of hasty application of the remedy. 

Judging from analogy, we have a right to expect that it may 
be possible to attack consumption by some method like inocula- 
tion. 

With regard to the bacilli supposed to be imported from 
planetary space, if the rule of diminution of strength of virus by 
cold is applicable to them they should be perfectly harmless, on 
account of the extremely low temperatures to which they have 
been exposed. 

The “ vital’? theory seems to me merely to restate in very 
learned language the common opinion that a person who has 
once had an infectious disease is less liable to the same after- 
wards. It says that the microbes are like dogs or fighting 
cocks, which when once beaten will not fight with the victor 
again ; but that does not sound like an intelligible theory. 

The only intelligible theory I have heard formulated is the 
“poison” theory, which says that the products of these bacilli 
in the system poison the system and poison the bacilli them- 
selves. 
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There is another point which Dr. Sinclair mentioned—the 
existence of dust in Belfast. I had been under the impression 
that there was nothing but mud. I remember seeing a short 
time ago an account of experiments made on a vessel at sea to 
ascertain the quantity of dust and the number of microbes in 
the air at sea. It was a well ventilated ship, one of the large 
Atlantic liners, and the amount of dust and the corresponding 
number of microbes seemed to be much the same as they were 
anywhere else. On deck there were a few less, but only in the 
very bows of the ship was there any marked scarcity of microbes ; 
so that I am afraid it is not probable that there is any 
possibility of getting rid of a large number of diseases by doing 
something to the dust of a town (or the mud, as the case may 
be), seeing that, on the top of a mountain, or in a ship at sea 
with a good breeze blowing, we have practically as much dirt 
and dust in the air as we have in an ordinary place in town. 
As to Dr. Kerr’s remarks, I think the reason for ventilating this 
subject in a Society like this is that people hate to be treated 
in the dark. They want to know as much as they possibly 
can, and they want to be assured, as Dr. O’Neill has made 
perfectly clear, that the doctors here will not recommend the 
remedy unless they have some fairly satisfactory reason for 
expecting that it will operate favourably. 


Dr. H. Sincvair, in reply, said :—I have to thank you all 
for the very kind way in which you received my very imperfect 
paper. It was not my intention to do more than take up the 
bacteriological aspect of the question, because I think with 
Dr. Kerr that a natural history society is not exactly the place 
for discussing therapeutics and the treatment of disease. With 
regard to what Prof. FitzGerald mentioned—the occurrence of 
microbes at sea in as large a number as they doin towns—I think 
it is not so much the number of microbes as the kind of microbes 
present which is of importance, and what I referred to more parti- 
cularly are those known as pathogenic or disease-producing. Every 
portion of the air contains large numbers of micro-organisms, but 
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they are not all of a disease-producing character ; every infectious 
disease has its own microbe. These malignant microbes are 
not present—not so largely present at all events—except in 
centres where they have been more or less encouraged. That 
has been shown by experiments in Berlin and other large cities. 
With regard to what Mr. Brown said, Professor Virchow’s 
paper on the subject is a very strong argument against the 
indiscriminate use of Koch’s remedy. It came as a very great 
shock to many people who thought, as the British Medical 
Journal said a week ago, that all they had to do was to have a 
bottle of lymph and a syringe to cure everything. Prof. 
Virchow shows the necessity for the most extreme caution in using 
the remedy. So far as I know about the use of the remedy in 
Belfast, I do not think there have been any deaths among the 
patients treated; but I just happen to know, from my own 
experience, of eight people who came to me wanting to be 
treated, which I very fortunately declined to do. These eight 
people are now dead. Had I treated them, their deaths would, 
no doubt, have been attributed to the remedy. 

The lecture was illustrated by a series of micro-photographs 
of bacilli by Mr. John Brown. i 
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March 3rd, 1891. 


J. H. GREENHILL, Esq., President of the Society, in the Chair. 


Witt1AM Workmav, Esgq., read a Paper on 
VENTILATION WITH HEATING. 


THE extreme of bad ventilation may be found in some of our 
cross-channel steamers, where ladies are occasionally carried out 
in a fainting fit. The sea gets the blame of much of the sickness 
which should be attributed to foul air. Ventilation requires 
careful consideration only in cold countries where artificial 
warmth is required. In summer, and in hot climates, open 
windows and doors are the rule, and drafts are courted rather 
than shunned. But a frosty night reverses all this. 

For places of public meeting the open fireplace has long ago 
been given up, and with it, in general, the small modicum of 
ventilation secured by itschimney. Hot water pipes, as usually 
applied, do nothing for ventilation. Sometimes they are placed 
to warm air which may happen to come in at a ventilator, but 
one rarely or never sees an enclosed column of heated air used 
either to force in pure air, or extract the foul. The power of a 
column of heated air is so commonly in use for forcing air 
through furnaces, as for example in the funnel of a steamer, or 
in a mill chimney, that it seems to have been forgotten in 
ventilation. A simple opening in the ceiling of a hall or church, 
where the temperature is at most 70 to 80 degrees, diminishing 
to 60 degrees as you descend to the level of the heads of the 
audience, can have little power to extract air, compared with a 
much smaller opening, with a tube descending some feet to a 
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group of gas jets, and filled with air at a temperature of two to 
four hundred degrees. But the difficulty in ventilation does 
not arise from the want of means of drawing away foul air, or 
of driving in fresh air. It comes from quite a different cause, 
which, when traced to its source, is hidden in the three letters 
persed. 

Our usual means of producing heat are too slow and wasteful 
in their operation of warming a sufhcient quantity of air, to 
make ventilation, as usually carried out, anything more than a 
mere excuse. With such sources of heat as these no audience 
would endure the amount of ventilation required for health. 
Take any of our public buildings in which people assemble, 
ventilated as they are at this time of the year, allowing it to be 
no more than three-fourths full. Provide this assembly with all 
the necessaries of life, how many would be painfully ill in 24 
hours ? How many, inside a week, would have to be carried out 
dead? Release the survivors, if any, at the-end of a fortnight, 
how many of these would be fatally striken with consumption, 
fever, and other diseases? The experiment dare not be tried 
on human beings, but the results may be guessed from what has 
been tried on animals. How often do we find consumptives 
trace the commencement of their illness to a cold, caught at a 
dance, a concert, or a church, according to their respective 
tastes, whose illness would have been only a cold, and nothing 
more, if it had not been for the poisoned air inhaled ? 

The ordinary method of ventilation is to have a few openings 
in the ceiling to carry away the hot foul air. Some of these 
ventilators may do this in an indolent way, like workers paid 
by time when their foreman’s back is turned, while others are 
mischeviously taking delight in pouring a stream of cold air 
on the heads of venerable persons, whom age has deprived of 
their proper protection. Another method is to provide a few 
openings in the lower part of the building to admit fresh air. 
The third and more perfect method is to combine these two, 
and have openings both of admission and of exit. The first 
methods being plainly defective, as air cannot be drawn from 
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an enclosed space without an opening for its entrance, nor sent 
into an enclosed space without an opening for its escape, we 
need not give them any further consideration. The third plan 
is wasteful and unscientific. It is wasteful of heat. The warm- 
est being found at the ceiling will escape there, without benefit 
to the audience below, no matter how that warm air is produced, 
whether by hot water pipes, or heated air taken fresh from the 
outside, or merely the foul air of the building passed over the 
surface of a stove. The first act of such heated air is, to make 
straight for the ceiling with a velocity in proportion to its height 
of temperature. On its way upwards it mixes a little with the 
_ cold air, warming it, and carrying it with it. The only part of 
this warmed air which adds anything to the comfort of the 
assembly, is the surplus which has not been hot enough and 
active enough to escape by the openings in the ceiling. 
Suppose a building heated by a current of warm fresh air 
introduced at the level of the floor, with openings in the ceiling 
for the supposed exit of foul air. If these openings are capable 
of discharging one half of the amount of hot air introduced, then 
as the hot air rises immediately to the ceiling, and as the hottest 
will rise fastest, and be the purest because it has lost the least 
part of its heat by mixing with the contained air of the building, 
the hottest and purest half of the hot fresh air introduced will 
be immediately wasted. It can contribute nothing to the 
ventilation, and very little to the heat of the room, though it 
may heat the ceiling before it escapes. The other half of the 
air will escape by seams in the windows, doors, and floor, and 
that portion of it only which comes down to the level of the 
assembly will be available for heating and respiration. It 
seems doubtful if this plan of ventilation will give better results 
than hot water pipes, or a source of heat that merely warms the 
aerial contents of the building, mixing them all up into a homo- 
geneous mass of foul air, and allowing a portion to escape at the 
ceiling. By this method especially, if fresh warmed air is sent 
in, very little of the respired and polluted air will get an oppor- 
tunity of escaping by the outlets in the ceiling, the respired air 
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not having a temperature sufficiently high to enable it to 
compete successfully in the race to the ceiling with the warmed 
fresh air. Some of the respired air will be caught up with the 
stream of products of combustion of the gas jets, and may escape, 
but for so far there does not seem to be any place where the 
ventilation is so abundant that more than a fraction of the gas 
products are got ridof. This system of ventilation resembles in 
its wastefulness the plan of grazing cows ina field, where they 
trample and befoul more than they consume. It is for this 
reason of wastefulness that writers on ventilation demand such 
a large amount as 2,000 cubic feet of air per hour to make a 
healthy atmosphere for a man ;—this air is simply mixed with 
all the air in the chamber, and dilutes its poison down to a point 
that is not perceptibly offensive ;—while for an hospital with sick 
persons, 6,000 cubic feet per hour is required for each patient. 
The purity of the air of a room is determined by the propor- 
tion of carbonic acid present. The air becomes oppressive 
when the acid is above 15 per tenthousand. But this gas is not 
the worst foe to dread. The vapours given off by the lungs and 
from the surface of the body are more dangerous. These vapours 
do not diffuse with the rapidity of the carbonic acid. They 
require a current of air to disperse them. Carbonic acid, although 
it diffuses, yet, as Dr. Letts on a former occasion showed to us, 
will remain in a vessel for a time with a definite surface like a 
fluid. There is reason to believe that the respired air and the 
emanations from the body may tend, if undisturbed, to form a 
stratum in which an assembly in a crowded room is bathed. 
The respired air given off is so rapidly mixed with the surround- 
ing cold air, and is so loaded with vapour and carbonic acid, 
both these combined being heavier than pure air, that it seems 
to have little tendency to ascend, as can easily be tested on a 
calm day, when it is possible to have the pleasure of sharing in 
the pipe of the gentleman walking some twenty yards in front, 
or better still, in his last glass of whiskey! On a frosty day 
when from its warmth the tendency of the breath to rise should 
be greatest, it may be seen streaming from a horse’s nostrils as 
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the animal walks along, and remaining very much in the place 
where it has been ejected. The question of ventilation, when 
artificial warmth is not required, is however outside our present 
consideration, as before stated. It is plain that it would greatly 
facilitate the matter if instead of 2,000 cubic feet per hour per 
head, we could get a comfortable wholesome atmosphere with 
200 or 300 feet. This would reduce the cost of heating to one- 
sixth, or one-tenth, of that required for 2,000 feet, and would 
in the same proportion reduce the risk of sensible drafts. This 
is perhaps too much to expect, but it is a direction worth ex- 
perimenting in. Besides, we have to remember that from the 
patience with which people suffer under the present state of 
affairs, they may be expected to be exuberantly happy with a 
state of affairs that will not more than a quarter choke them. 
What led up to this idea was the ventilating and heating of a 
new National School in a district where, in a neighbouring 
school, the people seemed to be eminently indifferent both to 
heat and ventilation. This latter school was found in a raw 
stormy day with the fire extinguished because of a smoky 
chimney, and the door wide open to prevent the shivering chil- 
dren being absolutely poisoned on going out of the fresh air 
direct into this school. Even with the open door there was no 
exit for the air inside to make room for that which wanted to 
come in from without. The odour wassimply sickening. The 
careless indifference of the people did not seem to promise much 
appreciation of an effort to give them good ventilation. Still, 
human nature has an innate desire for warmth on a cold day, 
and likes to have the miserable results of bad ventilation 
removed, even although it may not know the cause. Besides, 
to neglect juvenile humanity is taking upon oneself the unlaw- 
ful privilege of visiting the sins of the fathers upon the children. 
A new school-room was built. The method adopted for its 
ventilation was, when building, to have an equal number of 
ventilators placed in each of the four walls under the floor, to 
prevent a wind in any one direction affecting the supply of air 
to the school, by causing a down draft through the stove 


Ventilation with Heating. 77 


outwards. Two flues were built side by side ;—they were badly 
placed for smoking in certain winds, but their position was not 
under the control of the ventilator. One flue carried away the 
smoke, the other carried away the foul air through an opening 
about a foot from the level of the floor. The stove used was 
the smallest size of Sirocco Stove made, modified by having the 
outer casing carried down to the level of the floor, a large hole 
being cut through the floor beneath the stove, admitting the 
fresh air to be heated. When heated, this air made straight for 
the ceiling, spread itself out in a layer, cooled slightly, and was 
continuously displaced downwards by fresh layers of heated air 
supplied by the continuous flow from the stove. In about two 
hours from the lighting of the stove, the heat became agreeable 
at the level of the inmates. This was plainly too slow, and 
arose from several causes—the ceiling was lofty, going up to 
the slates and sheeted with wood, the seams necessarily allowing 
a portion of the pure hot air to escape. The other cause seems 
to have been want of extra large ventilators through the walls 
under the floor. Doubtless these were looked upon as an 
excellent source of cold, while from the construction of the 
stove they were really the only source of warmth. ~ As it was 
hopeless to attempt getting larger ventilators put in another 
method had to be adopted. Want of faith led to another im- 
pediment to the rapid heating of the room. Unenlightened 
human nature has an inveterate habit of closing all openings 
that might possibly admit cold air, even when their function 
is to let it escape. This brought about the careful closing with 
a sliding shutter of the flue opening near the floor, intended to 
carry off the foul air, and, being at the lowest level of the room, 
also to carry off the coldest air present. Very likely this flue is 
by this time carefully pasted over with paper and its existence 
forgotten. The remedy adopted was to add a casing to the 
height of the stove making it and the stove into a hot air flue, 
in all rising six feet from the level of the floor, first removing 
the ornamental grating from the top of the stove, thus getting 
rid of its friction on the current of hot air and more than 
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doubling the height of the column of heated air, and so more 
than doubling the power of its flow. The shutter was ordered to 
be taken off the exit flue. The result was all that was expected, 
the room was warm at the level of the inmates in one hour, 
instead of two as formerly, from the lighting of the stove. 
Before these alterations were made, on going into the school 
room just before closing time, ninety children and two or three 
teachers having been in it for about four hours, with closed 
doors and windows, the room was comfortably warm, though 
it was cold enough to walk with a heavy overcoat outside, there 
was a decided odour of humanity, still it was not at all oppressive, 
although disappointing to the designer. After taking measure- 
ments of the rate of flow of the air into the room through the 
stove, and its rate up the exit flue, only then opened, the idea 
suggested itself to try with the hand if there was a perceptible 
increase of temperature at an elevation from the floor. To 
ascertain this the teacher’s platform was mounted, then his 
chair, and lastly his desk. The result was as expected, but a 
result quite unexpected was the disappearance of the smell 
previously mentioned. Apparently the strata of pure warm air 
kept steadily descending with little to break their continuity 
excepting the rush of hot air through them from the stove as it 
ascended at the lineal rate of some 300 feet a minute. There 
has been no opportunity for making observations since the new 
arrangement has been in use. There is probably more than 
double the amount of air carried in. The top of the hot air 
flue being well above the heads of the inmates, there will be 
little or no tendency for the up rush of hot air from the stove 
to carry any of the respiratory products with it, making it more 
likely that the warm air will come down to the level of the 
heads of the occupants pure, and in unbroken strata, and when 
it gets into their lungs it should keep their heads clear enough 
to make a rational speaker easily understood. By the above 
process of reasoning and experiment we have apparently got the 
pure air down to the noses of the audience, nature comes in to 
assist us in getting rid of the respiratory products without the 
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disagreeable necessity of passing them through the mill a second 
time. Even Hibernian noses are not so much turned up that 
they can shoot their breath above their heads like a locomotive, 
but the stream goes steadily downwards to enrich the vegetation 
on the ground ;—so, if the theory be correct, in a properly venti- 
lated and heated building, the breath being expelled downwards 
into the lower and colder descending strata, the slowly descend- 
ing warmer strata should never give it an opportunity of again 
rising like a ghost to claim a home in, and trouble its former 
abode. 

The heating of this school has a moral aspect worthy 
of note. In the mechanical world we havea gas engine called a 
‘‘Domestic Motor.” The little Sirocco Stove in this school 
might very well be called a “Social Motor” of unknown power. 
Scientific men have not yet attempted to form any accurate 
measure of this kind of power. It has not a market value, unless 
you can charge for tickets of admission. It-draws a crowded 
house a full hour before the engagements of the evening service 
begin, seats in its neighbourhood are at a premium, while those 
at a distance are not at all despised. It is a warm-hearted and 
generous little stove, dispensing its benefits widely. 

We will now bring our thoughts nearer home to the Belfast 
Soldiers’ Home, where this theory of heating and ventilation is 
in part carried out. As before, the fresh air is drawn through 
the ventilators under the floor, which are larger and more 
numerous than usual. It passes into the stove through an 
ample hole. The outer casing of the stove being in contact 
with the floor, no second-hand air from the inside of the house 
can pass through. ‘lhe stove can only deliver heat by bringing 
in fresh air. The top of the stove is continued upwards by a 
casing divided inside into four tubes, each having an area of a 
Square foot, and each being provided with a valve to close it, 
or vary the quantity of hot air passed to each of the four rooms 
in which they terminate. Two of these rooms are on the 
ground floor ; in these the hot pure air is delivered close under 
the ceiling. In the two upper rooms immediately above these, 
the hot air is delivered through gratings in the floor. 
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The idea of keeping the strata of warm pure air unbroken by 
the rush of this hot air through them from the floor to the 
ceiling, had not completely matured when this arrangement 
was designed. This may be an advantage, as it will give an 
opportunity of comparing the effectiveness of the two plans. 
The ceiling of the rooms being fourteen feet high, there will be 
the power of acolumn of hot air of some fourteen feet in height 
driving air into the upper rooms, and of thirteen feet in height 
in the lower rooms. This of ‘itself would deliver a large 
quantity of pure air, but as well managed Soldiers’ Homes are 
frequently crowded to overflowing, an additional power of 
ventilation has been provided. This is accomplished with a 
centrifugal fan driven by a gas engine. Tubes, controlled by 
valves, lead from the level of the floor of the public rooms to 
the fan. These tubes will carry away the cold foul air at a 
moderate rate without the fan being put in motion, so long as 
the stove is driving air into the rooms by its heat. To give a 
homely effect to the rooms there is an open Marlborough grate 
in each. The grates when lighted will assist the ventilation. 
Even when not lighted there seems always to be a fair draft up 
the flue, probably caused by wind blowing across the chimney. 

The rooms are lighted with Siemens’s Regenerative Lamps, 
hung under ventilating tubes, without any special alteration of 
their pattern to suit ventilation. The distance from the funnel 
of the lamp to the opening of the ventilator is about a foot. 
The hot current from the lamp for such a short distance cannot 
cause much disturbance of the horizontal strata of the warmed 
air. This leaves the rooms with nothing more to deal with in 
the way of ventilation than the emanations from the assembly. 
Should the theory of ventilation by descending strata of warmed 
air not prove correct, there will still be sufficient change of air to 
prevent the atmosphere of the rooms becoming oppressive 
during the time of an evening gathering. 

By measurement in the school before mentioned there was a 
discharge up the foul air flue of 165 cubic feet per minute, and 
the smoke flue was probably taking away an equal quantity. It 
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would have a tolerably high temperature to help it, but would 
be retarded by friction in passing through the fuel. It would be 
hard to estimate the amount of air escaping through the seams of 
the boarded ceiling, but for the purposes of ventilation that may 
be neglected, for what would escape there would be pure un- 
respired air, as explained before. From this we may fairly 
estimate that a comfortably pure atmosphere was maintained in 
the school for some four hours. It was comfortable, that is not 
oppressive, at the end of that time, with a change of air of only 
215 feet per head per hour. We may take it for granted that 
nearly all the air entering the room passed through the stove 
and was heated there. The action of the stove would tend to 
produce a slight elevation of the pressure inside the building 
compared with that outside, consequently air would not tend to 
come into the building excepting through the stove. It was 
hardly possible to measure the quantity of air passing through 
the stove, the opening being about two feet long by one foot 
broad, and there was not an even draft over the whole area. 
There was no available means of contracting the orifice to cause 
an even flow. There would be more than 20,000 cubic feet of 
air passing through the stove per hour, but rather less than 
this was available for respiration. 

The Siemens’s Lamp in the lecture room of the Soldiers’ 
Home consumes 40 feet of gas per hour. If the products of com- 
bustion of this were allowed to pass into the room, as is usually 
done, they would add to the carbonic acid present as much as 
43 men would produce in the same time. The room will seat 
about 220 persons. Suppose it were shut upclosely, it would 
only contain air enough to form a healthy atmosphere for six 
men for one hour. This seems to show that money would be 
better spent in supplying well-warmed pure air, than in 
large buildings with the hope of making them airy because of 
their size. If the upper third of some of our public buildings 
had been left unbuilt, it would have saved a sum of money 
sufficient to have endowed them for ever with warmth and 
ventilation in abundance, and probably have left sufficient to 
endow for the most luxurious lighting also. 
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The PRESIDENT said:—I wish to ask if there is any special merit 
in the ‘‘ Sirocco” stove compared to any other dry stove in the 
market ; and I would also like to ask, with regard to the heating 
of churches and other buildings where there are large windows, 
if the system of ventilation Mr. Workman has advised holds 
good. My reason for doing so is simply this, that in the church 
I attend there was a draft, apparently from the ceiling, but it 
altogether proceeded from the condensation of the large windows, 
and as soon as some hot water pipes were placed at the base the 
downward draft immediately ceased. Hence I should like to 
know whether it is possible to employ this system of hot air to’ 
overcome a defect such as I have named. 


Mr. J. BRown said :—There would appear to be two great sys- 
tems of warming rooms, one by heating the air in the room, and 
leaving it to communicate its heat to objects in the room; the 
other by heating the walls, furniture, etc., by radiation from an 
open fire. The latter, which I take for various scientific reasons 
to be the better, is the method adopted by nature where the sun 
heats the ground by radiation ; the ground in turn warming 
the air in contact with it. We do not, however, even with 
open fires, follow this method completely. We carefuily 
arrange them so as to heat the ceiling instead of the floor. We 
put them down in the base of the wall and then raise a barricade 
in the shape of a fender in front, with the result that most of 
the radiant heat goes to the ceiling, where it is certainly not 
wanted. The sun is, of course, not down on the ground but 
up in the sky, and we should do well to imitate that arrange- 
ment. I should not put the fire place in the ceiling, but I 
would raise it considerably above the floor. 

It is much to be wished that the directors of our public halls 
would take this matter of ventilation to heart, and endeavour 
to save people from the effects of foul air, which so often results 
in their being taken out in a fainting state. In his illustration 
showing that persons closed up in a large room for a week, even 
with food provided, would probably be found dead at the end of 
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the time, I fancy the Lecturer had the Ulster Hall in his mind, 
though he did not mention it. 


Prof. FitzGERALD said :—I did not hear the beginning of the 
paper, but the diagrams show pretty clearly what the system of 
heating the air is. I am very much of opinion that there is 
sound philosophy in the ordinary practice of putting a fire low 
down ; for, as the temperature at which the air of a room must 
be kept is remarkably different in cases where the heating is 
done by stoves which heat the air, from what it is in a place 
where it is done by radiation from fireplaces, it is desirable to 
keep the source of radiation as low as possible, in order not to 
waste heat in warming up unnecessarily the layer of hot air 
which, in ordinary rooms, arranges itself in horizontal layers 
from about the level of the gas brackets, or the top of the doors, 
upwards. But where the heating is done, not by radiating heat 
from an open fire to the body, but by warming up the air of 
the room itself, the air must be raised to a temperature of from 
7o° to 80° Fahr., as experience in Germany, Canada, and the 
States shows, and must be distributed at, or near, thistemperature 
throughout the rooms. The heating, &c., arrangements must 
in this case then be governed by considerations as to their 
capacity for effecting this distribution of the air. As to another 
point, I have frequently experienced the cascade of cold air 
which is apt to run down the wall of a church. I think it 
might be got rid of in many cases by running a somewhat broad 
shelf, or cornice, along the wall, which would shoot it out 
horizontally at a level of ten or fifteen feet above the floor. 


Rev. R. WorKMAN said :—I understand my brother to hold 
that that the warm and pure air goes up where it is useless, whilst 
the cold and impure air goes down where it is injurious. Now 
he endeavours to get the warm pure air down to the bottom, 
and to draw off the impure air before it, or help the warm pure 
air to force the impure air out. This certainly seems to be a 
very reasonable way of dealing with the difficulty, at the same 
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time I have a doubt as to whether it is not the case that there 
is also a very considerable amount of impure air rising to the 
top, and my doubt arises not from the consideration of the 
philosophy of the thing but from my own’ experience. Some 
time ago in my church the pulpit was considerably higher than 
at present, and it appeared to me that my head, as I went up 
the pulpit stairs, got gradually into a stratum of not only hot 
but also impure air which became very oppressive ; and there- 
fore I am inclined to think that, some way or other, there is a 
considerable amount of bad unwholesome air going up towards 
the ceiling as well as towards the floor. 


Mr. WALTER H. WILSON said :—As Mr. Workman began his 
paper this evening by referring to the ventilation of ships, with 
the permission of the Chairman, I would like to make a few 
remarks. I look upon it that the ventilation of houses is a 
comparatively easy matter to arrange when compared with the 
ventilation of ships, owing to the size and height of the rooms, 
the structure being at rest, and nothing in the shape of water 
to contend with except rain. I ran out a few figures while 
Mr. Workman was speaking, to give you some idea of the 
state of the case. The space available for living in, on board 
ship, is much restricted. The total number of people that 
could sit in this room is about the number that could be 
accommodated in the first-class cabins of the ‘ Teutonic.” 
The total quantity of air in cubic feet that the passengers have 
per head approximately is from 100 to 150. In this room you 
would have considerably over 250 feet of air for each indi- 
vidual if the room were full. The consequence is, that the 
changing of the air without causing draughts is a very difficult 
thing to do. Ifa fan system of ventilation were fitted, the 
sectional area of trunkways would have to be considerably 
larger than the passage through which the passengers go, which 
could ill be spared from the accommodation for these people. 
Some mechanical mode for changing the air is almost a neces- 
sity. Several systems of ventilation have been adopted. In the 
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first place, by mere ventilators with swivelling cowl heads, or by 
fans, and again others by pressure, that is air compressing engines 
drawing the air from some place where it is dry, and passing it 
at a considerable pressure through small pipes, which discharge 
through special nozzles in the ventilators to induce a current of 
air either in or out. All these have their faults. The last is 
undoubtedly the best, but it is noisy. In the case of fan venti- 
lation, the risk of having so many water-tight doors where each 
trunkway passes through the water-tight bulkheads (which in 
case of collision or emergency would have to be closed) would 
be very considerable. Asto Mr. Workman’s point with reference 
to warming the air, and getting rid of vitiated air, the mode as 
described by him seems to be the correct principle, except in the 
case of a very high apartment. 


Mr. Gray said:—As to the question of getting rid of vitiated 
air, we must remember that the vitiated and the pure air will 
necessarily mix, and the point is;—When you make an 
arrangement for the heating of rooms in certain seasons and 
limited to certain conditions, will the same apparatus promote 
the ventilation of the same apartment under different condi- 
tioris ? Will the arrangements for ventilation in winter answer 
the same purpose in summer when the air is heated by the 
temperature outside ? 


Mr. Conway ScotrT said :—I was not in at the beginning 
of the paper, but from what I have heard I think there 
is a good deal in it. I do not however like the idea of the 
upper portion of a room being hermetically sealed, and [ think 
difficulty would be felt in hot weather. In any system of venti- 
lation we should look at both the extreme cases, the winter and 
summer. I like the paper very much, but I cannot express an 
opinion on the subject at present. 


Mr. W. Workman said :—Mr. Conway Scott, I think, mis- 
understands the theory I have been trying to put forward. If 
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we take a room such as this and heat it with an ordinary stove, 
we shall get in all parts of it a mixture of foul air of nearly 
equal impurity; and without an excessive consumption of fuel 
for heating purposes, which admits of an excessive amount of 
ventilation in the ordinary way, such as openings in the ceiling 
for exit and openings near the floor for inlets, this mixture after 
the first half hour can never be anything else than very im- 
pure. It will also be difficult to avoid cold drafts on the 
audience from the inlets, while an outlet at the floor does not 
cause a perceptible draft three feet from the opening. Since 
the winter has passed, it has been found for summer ventilation 
that fresh air can be admitted near the ceiling, and foul air 
extracted at the floor, producing good ventilation without dis- 
comfort ; but this cannot be effected without force to propel 
the air. 

In reply to Mr. Gray, vitiated air and pure air tend to mix, 
but the mixing takes time. The method advocated in this 
paper is intended as far as possible to avoid this mixing. There 
should probably in most cases be two distinct systems of 
ventilation, one when artificial heat is required, and another 
when it is not required. 

In reply to the Rev. Mr. Workman, if the building is heated 
by warmed pure air, it will ascend and accumulate above, leaving 
the impure air below. The only way to bring down the pure 
warm air in this case is to draw off the foul air near the floor 
level. The effect produced by lowering the pulpit was to in- 
crease the capacity of the store of foul air above, carried up by 
the heat of the burning gas and charged with carbonic acid 
from its flame, giving a longer time before its bad effects were 
felt at the now lower level. 

The President asked if there was any advantage in the 
Sirocco Stove. Its outer casing makes it possible without 
alteration to employ it for drawing in fresh air and heating it. 
It also produces a large quantity of warm air in a most econo- 
mical manner. The testing of the Sirocco Stove gives 90 per 
cent. of the total heat produced by the coal in the air heated. 
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This is easily proved by measuring the relative quantity and 
heat of the heated air passing through the casing of the stove, 
and that of the air passing through its furnace and up its 
chimney. There is no stove that I have heard of to equal it. 

This theory of ventilation seems to give the result of pure air 
with a minimum amount of fresh air introduced. By it a tenth 
part of the quantity recommended by physiologists to produce 
a healthy atmosphere will give air sufficiently pure to breathe 
with comfort. It is not possible to heat by hot air in any way 
except by heating from the ceiling downwards. No matter 
how it is tried, the result will be the same. 


The next Paper was by P. F. GuLBRANSEN, Esq., on 


SOME PRACTICAL DIFFICULTIES ABOUT PENDU- 
LUMS, AND HOW TO OVERCOME THEM. 


The Subject was illustrated by a Barometrical Pendulum. 


WiTH the advance of science has come the necessity of 
dividing the day into constantly smaller intervals, thereby 
causing greater difficulties in constructing clocks keeping record 
of these small intervals. The best means we possess is the 
seconds’ pendulum. It is generally understood that the oscilla- 
- tions of a pendulum are always of the same duration, but in 
practice there are formidable obstacles to be overcome. It is 
impossible to surmount them perfectly, as they are caused by 
the laws of nature, which govern all motions, and also by the 
specific properties of the materials we employ. The only thing 
to be done is to attempt to diminish the effect of these causes ; 
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hecce the first necessity is to become intimately acquainted 
with them. 

There are two points in the pendulum which are of im- 
portance, the centre of gravity and the centre of oscillation. 
These two centres are in different positions, and the more 
distant the more disturbance is produced in the going of the 
pendulum. Hence to bring them as near each other as possible 
is to be aimed at. The pendulum is, therefore, made of a 
slender rod, to which a heavy weight is attached ; but a heavy 
weight will cause the rod to stretch, and hence a constant ten- 
dency to goslow. Next comes the influence of changes in the 
temperature, to overcome which the gridiron pendulum and 
the mercurial pendulum have been invented, each of which 
has its peculiar disadvantages. The regularity of the 
oscillations of the pendulum is further affected by the density 
of the atmosphere, so that when the barometer is high the 
oscillations are of longer duration than when the barometer is 
low. The amount due to this cause is nearly half a second per 
day for a barometric change of one inch. To overcome this, 
Dr. Robinson added a barometric tube to the pendulum rod in 
different ways; but, as one of his methods interfered with the 
corrections for temperature and another would have the effect 
of increasing the distance between the centres of gravity and 
oscillation, I have tried in this pendulum to overcome the 
difficulty by placing a barometer with an independent cistern 
in the middle of the pendulum. Whether this will give satis- 
faction, however, must yet be tried. 
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Ropert YounG, Esq., C.E., then gave some 


NOTES ON THE GEOLOGY OF THE EXCAVATIONS 
FOR THE MAIN DRAINAGE WORKS. 


Mr. Youne said :—Whilst the high level sewer was being 
constructed lately, several interesting sections were exposed. 
At North Queen Street it passed through a very wide basaltic 
dyke striking nearly north and south, and at the crossing of the 
Carrickfergus Road the junction of the estuarine bed with the 
glacial contour of the land was well exposed. The most in- 
teresting geological fact, however, which came under my notice 
was at a point in Millfield where the invert of the six foot diameter 
sewer was 28 feet under the street level, and where for some 
considerable distance the tunnel was driven through a bed of 
coarse clean gravel, whilst at each side it had been carried 
through the ordinary glacial clay overlying the sandstone which 
is the bedrock of the district. A short time after this, I passed 
what seemed to be identically the same gravel being lifted from 
the foundations of the new quay above the Queen’s Bridge, 
which would be about four feet lower than the gravel bed at 
Millfield where crossed by the bottom of the sewer. In a hasty 
examination of this gravel from the Lagan bed, I picked up a 
wrought and rolled flint. 


Mr. Gray said :—Allow me to emphasize what Mr. Young 
has said with regard to keeping a record of well boring. It was 
one of the subjects impressed by the British Association upon 
the representatives of this Society at the last meeting at Leeds. 
Mr. Young has brought forward and given the result of his own 
observations, and I am sure we are indebted to him for his very 
interesting remarks upon this subject. It should be generally 
known that such records are of the highest value towards the 
scientific investigation of the sources of water supply. 


go 


7th April, 1391. 


J. H. GREENHILL, Esg., President, in the Chair. 


TALBOT Baines ReeEp, Esg., gave a Lecture on 
THE FIRST PRINTERS. 


THE PRESIDENT having briefly introduced the lecturer, Mr. REED 
proceeded with his lecture. 

After four centuries of investigation, the problem of the 
invention of printing remains still unsolved. We may trace 
up the stream very high, but we invariably lose sight of it near 
the source, and no one is yet in a position to say with authority 
“when, where, and by whom was found out the unspeakably 
useful art of printing books.” 

After insisting upon the clear distinction to be observed 
between printing in its broadest sense—z.e., the mere process of 
making a mark by means of impression, and typography— 
z.é., the process of printing a book by means of movable type— 
Mr. Reed proceeded to describe some of the early uses made by 
the ancients of the former art. These are to be found chiefly 
in the stamped bricks of the Assyrians, and the Chaldean 
cylinders printed over with cuneiform characters describing 
historical events. In the absence of any suitable material, such 
as parchment or paper, which were not invented till a con- 
siderably later period, this ancient method of printing was 
confined to clay, which could be impressed when in a half moist 
state by the stamps. But among the Romans we meet with 
seals and stamps evidently intended to be impressed on hard 
substances like wood or parchment. In all these contrivances, 
however, the secret of movable type remained undiscovered. 
Cicero alone, in one of his philosophic conjectures, imagined 
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the possibilities latent in the letters of the alphabet if separated 
and used in various combinations. But his generation did not 
take the hint, and no progress was made till the end of the 
fourteenth century after Christ, when the Venetians began to 
produce playing cards and devotional pictures from engraved 
blocks. In due time, words were engraved along with the 
pictures, and the block books of the middle ages were produced, 
each page of which was the impression of a solid wood block. 
The block books were an advance on anything the world had 
yet seen in the way of printing, although they were only a 
development of the immemorial method, and did not admit the 
new principle of movable types. The lecturer then called 
attention to one of these block books, the “ Speculum,” certain 
editions of which were partly xylographic, and partly printed 
in movable type. Here then we abruptly find the new art side 
by side with the old, apparently an accomplished fact before the 
world suspected its existence. The old art of engraving still 
survived and served its purpose, but compared with the new 
art it could express comparatively little, while the letters of the 
alphabet in infinite combination are capable of expressing every 
idea the world contains. 

Coming now to the vexed question of the invention of typo- 
graphy, Mr. Reed dealt generally with the conflicting claims 
put forward on behalf of Coster of Haarlem, and of Gutenberg 
of Mayence. The former depend mainly upon the circum- 
stantial narrative of Hadrian Junius in the sixteenth century, 
which, though in many ways unsatisfactory, is in other ways 
strongly confirmed by the existence of a number of anonymous 
Dutch printed books in the type of the “ Speculum,” which 
need to be accounted for before discussing Coster’s claims. The 
earliest known specimens of printing, apart from these debatable 
works, are the two Letters of Indulgence of 1454, generally 
allowed to have been printed one by Gutenberg and the other 
by Peter Schoeffer in the city of Mayence. Mr. Reed dwelt 
upon the condition of Europe at this critical epoch, and briefly 
described the manner in which the scribes of the day would be 
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brought to realise the immense saving of labour likely to arise 
from the use of types. The earlier mechanical appliances for 
the production of types were described, and specimens exhibited 
of the punch matrix-mould used in typefounding. The first 
books printed by Gutenberg, Schoeffer, and Fust were enu- 
merated, and fac-simzles, and in some cases actual specimens, of 
their handiwork displayed. The Mazarin Bible, usually ascribed 
to Gutenberg, Mr. Reed considered to be the work of Schoeffer, 
who also, in partnership with Fust, produced the magnificent 
_Mentz Psalterin 1457. Reverting to the invention controversy, 
the lecturer dwelt upon the testimony of Ulric Zell, of Cologne, 
who, while giving Gutenberg credit for the invention, admitted 
that he had received his earliest idea of the art from books 
printed before his time in Holland, and came to the conclusion 
that the balance of evidence is, on the whole, in favour of the 
Dutch claims. The lecturer next dealt with the spread of 
printing through the different countries of Europe, especially 
into Italy and France; and gave illustrations of the style of 
character adopted by the printers of each country. Finally, the 
arrival of the art on British soil was described, and an account 
given of Caxton and the earliest productions of his press. 

The lecture was illustrated with numerous specimens of early 
manuscript books and fac-similes. 


Mr. Lavens M. Ewart, iz proposing a vote of thanks, said : 
—It gives me the greatest possible pleasure indeed to move that 
the best thanks of this Society and of this meeting be given to 
Mr. Reed for his lecture. Every word of it was teeming with 
instruction, and shewed that Mr. Reed is a complete master of 
his subject, and has all the information connected with it at his 
finger ends. Weare under a deep debt of gratitude to Mr. 
Reed for coming to Belfast to deliver this lecture, and it is 
pleasing that he is not altogether a stranger to us, as he is con- 
nected by marriage with the family of our good friend Mr. 
John Anderson, the Hon. Secretary of the Linen Hall Library, 
and nearly all of us know the admirable work which Mr. 
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Anderson has produced on two occasions within the last few 
years—his list of Belfast printed books. I understand Mr. Reed 
rendered considerable assistance in getting it up, and I have 
heard Mr. Anderson speak in high terms of his services in the 


matter. I have very great pleasure in proposing this vote of 
thanks. 


Mr. Vinycoms said :—I have much pleasure in seconding the 
vote of thanks to Mr. Reed for his most able and instructive 
lecture. I should have liked to have heard the subject carried 
further on from Caxton’s time, with something of the history 
of early printing in England. It would, however, be impossible 
in a single lecture to tell all that we would wish to know con- 
cerning this interesting subject. As to one remark from Mr. 
Reed with regard to the method of drawing or writing the 
text in Gothic or black letter characters in the manuscript 
books before printing was introduced, I have had some little 
experience of the art of decorative lettering and illuminating, 
and I am clearly of opinion that such characters were executed 
with the Reed pen cut at the sides and across the point (like a 
J pen), and that the peculiar shapes of the letters would be 
guided by the instrument. The earliest forms of printed letters 
were adopted from the written characters of the time. The reed 
pen was afterwards superseded by the quill, with which instru- 
ment text writing became less constrained, and finally developed 
into our modern freehand. And now in their turn steel pens 
have almost entirely put the grey goose quill to flight. I have 
great pleasure in seconding the vote of thanks. 


Mr. REED said in reply :—Mr. President, ladies, and gentlemen, 
—I am very much indebted to you for this kind vote of thanks. 
I assure you it is a great pleasure to me to find myself at any 
time in Belfast addressing Belfast men on my favourite subject, 
because I know that the interest you take in this subject is a 
genuine one. I think I may say that, outside the metropolis of 
either of the three kingdoms, there is perhaps no provincial 
town which has had a more interesting typographical history 
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than Belfast. There are many men around me who can 
speak with more authority about Belfast printing than I could ; 
but Iam very glad to think that you have on record such a 
book as the catalogue of early Belfast books, recently compiled 
by Mr. John Anderson. If work of this kind were generally 
taken up at large provincial centres, we should have a great 
deal of additional light as to provincial printing. If I may 
add one word more, especially to any printers who may be in 
this room, I should like to say that I would most heartily 
commend the study of the works of the early printers to the 
printers of to-day. J am quite sure that in the productions of 
the old press we may find many of our most valuable lessons for 
the excellence of the modern press. I do not meanso much the 
technical execution ; because, of course, the practice of printing 
has undergone many revolutions in that way ; but the most 
important lesson that printers will derive, and cannot help 
deriving, from the study of early books is, that printing is before 
everything an art, and that the printer must be an artist. The 
artist must love his work, and must put something of himself 
into his work. The greatest calamity which could befall 
printing would be that it should become a mere trade, and that 
printers should forget that they are responsible to their genera- 
‘tion for maintaining a high ideal of beauty, and for encouraging 
a holy horror of what is ugly or mean. 

If anything I have said this evening has succeeded in in- 
teresting you in the study of old typography, I am quite sure 
that the practice of modern typography will at any rate not 
suffer by the kind patience with which you have listened to my 
lecture. 


Mr. R. M. Youne, B.A., Hon. Secretary, announced the 
following donations :—A fine specimen of a glass sponge, from 
Manilla, presented by Dr. J. King Kerr ; and a wooden water 
pipe, 200 years old, from the rear of the Bank Buildings, presented 
by Mr. Seaton F. Milligan. 

On the motion of Mr. Wa. Gray, seconded by Mr. Jos. 
WRIGHT, a vote of thanks was passed to the donors. 
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The Museum, Coliege Square North, is open daily from 10 till 4 o’clock. 
Admission for Strangers, 6d. each. The Curator is in constant attendance, and 
will take charge of any Donation kindly left for the Museum or Library. 


Belfast Watural history and Philosophical 
Society. 


——— = o= 
ANNUAL REPORT, 1802. 


Sega ———- 


THe Annual Meeting of the Shareholders in this Society was 
held on 21st June, 1892, in the Museum. Amongst those 
present were the Rev. John Kingham, Dr. MacCormac, Pro- 
fessor Sheldon, Professor Everett, L. M. Ewart, J.P.; James 
Thompson, J.P.; R. L. Patterson, J.P. : Thomas Workman, 
J.P. ; Robert Young, C.E.; John H. Greenhill, A. Jackson, 
James O’Neill, J. J. Murphy, R. Ll. Praeger, Wm. Swanston, 
John Brown, R. Patterson, E. F. Patterson, H.C. Montgomery, 
and R. M. Young, B.A., Hon. Secretary. 

On the motion of Professor EvERETT, seconded by Mr. 
Rosert Youne, Mr. Swanston was called upon to preside. 

The Hon. SECRETARY read the notice convening the meeting, 
and also the Annual Report, which was as follows :— 


“The Council of the Belfast Natural History and Philo- 
sophical Society appointed by the Shareholders at the last 
Annual Meeting on 2oth June, 1891, desire to submit their 
Report of the working of the Society during the past year. 

“The ordinary Winter Session was opened on 1oth November, 
1891, when your President, Professor FitzGerald, C.E., gave an 
Inaugural Address—subject, ‘The Contrast of Practice and 
Theory.’ 

“The second meeting was held on 1st December, 1891, when 
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Mr. Thomas C. Rayner, C.E., lectured on the subject of ‘The 
Manchester Ship Canal Works,’ illustrated by a large series of 
photographic slides. 

“The third meeting was held on sth January, 1892, when 
Mr. John Lanyon, C.E., described the ‘ Proposed Belfast City 
Central Station and Railways,’ illustrated by large maps and 
diagrams. 

“The fourth meeting was held on 27th January, 1892, when 
Mr. L. L. Macassey, Barrister-at-Law, C.E., read a paper on 
‘The Filtration Works for the Improvement of the Water 
Supply of Belfast,’ illustrated by a series of photographic slides 
taken by Mr. R. Welch, and diagrams. 

“The fifth meeting was held on 2nd February, 1892, when 
Mr. Seaton F. Milligan, M.R.I.A., lectured on ‘The Early 
Christian Archzology of Ireland,’ illustrated by a series of 
original photographic slides. 

‘““The sixth meeting was held on 24th February, 1892, when 
Dr. John MacCormac read a paper on ‘The Influence of 
Language and Environment upon the Individual through the 
Nervous System,’ illustrated by a series of photographic slides 
specially prepared. 

“The seventh meeting was held on 1st March, 1892, when 
Mr. W. Gray, C.E., M.R.I.A., read a paper on ‘The Essentials 
of House Sanitation, and How to Secure Them,” illustrated by 
diagrams, models, and experiments. 

“The eighth meeting was held on the 5th April, 1892, when 
Mr. Allan P. Swan, F.L.S., read a paper on ‘Milk and its 
Ferments, with Remarks on the Caucasian Milk Drinks, 
Koumiss and Kephir ; their Preparation and Use as a Diet,’ 
illustrated by specially prepared photographic slides, and a 
microscopic demonstration of some of the milk ferments and 
moulds living in pure conditions of culture. 

‘“‘ All of these meetings were largely attended, on several 
occasions inconveniently so, Owing to the death of the Duke 
of Clarence, the arrangements made by your Council for a series 
of popular lectures were modified, and two lectures only given 
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by Professor Sollas, F.R.S., on ‘The Making of Ireland Geo- 
graphically Considered.’ ‘The first lecture was given on 2Ist 
March, subject, ‘The Limestone Sea’; the second on 23rd 
March treated of ‘The Coal Forests.’ Both were largely 
attended by members. Mr. John Wallace kindly lent his fine 
lantern and personal assistance to these lectures. 

At the request of a large number of members, it was 
resolved to establish an Engineering Section, which was 
successfully inaugurated on 23rd December, 1891, when the 
President of the Section, Mr. Walter H. Wilson, M.IC.E., gave 
an Address on the subject of ‘Recent Advances in Mechanical 
Science.’ Mr. James Maxton has arranged for abstracts of the 
valuable papers given at the three meetings already held to be 
published in the Society’s proceedings. The number of Societies 
holding their meetings in the Museum has been increased by 
the addition of the Astronomical Society. Further improve- 
ments have been made in the Museum, including the readjusment 
of the principal doors so as to open both ways, a new case for 
the volunteer relics in the Benn Room, and the rendering of all 
the remaining cases air-tight. Mr. Wm. Darragh, late senior 
curator, has been granted a retiring allowance, the proposal to 
do which was intimated in the last report, and passed at a 
special meeting. He was also the recipient in October last of a 
well-merited testimonial, subscribed by a number of the Society’s 
members. 

“Your Council have noticed with much regret the decease 
of three former members, who were connected with the Society 
for many years. The Lord Bishop of Down and Connor, 
Rev. W. Reeves, D.D., President R.I-A., retained a warm 
interest in the Society, dating from 1849, when he gave a lecture, 
as an honorary member, on ‘ The Topography of Ireland.’ Some 
years ago he renewed his connection with the Society, and some 
of the more valuable Irish antiquities bear labels recently 
written by him. Professor James Thomson, F.R.S., was Presi- 
dent of the Society in the years 1862-4, and contributed several 
papers on the original investigations with which his name will 
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be always associated. By the death of Canon Grainger, D.D., 
M.R.I.A , one of our older members, a blank has occurred in 
our circle not easily to be filled up. 

“The Ulster Fauna Committee continues its useful work 
under its zealous secretaries, Messrs. Robert Patterson and R. LI. 
Praeger, B.A., M.R.I.A. Some valuable birds have been added 
to the Society’s collection by their efforts, as will be seen in the 
accompanying report. 

‘The Hon. Treasurer has again the pleasure of reporting a 
satisfactory condition of the Society’s finances. The income 
shows an increase of over £ 50 beyond that of last season. The 
items which contributed to this are—entrance fees at Easter 
and during the session, contributions from other Societies for 
the use of rooms, the sale of shares, and an increase in the 
subscriptions from new annual subscribers joining for the sake 
of the Engineering Section recently inaugurated. Owing to the 
increase in the items of salary of assistant curator, cleaning 
Museum, reporting discussions, and providing for the deficit in 
popular lecture account, there is an increase of about £12 in 
expenditure, leaving a balance of about £26 in the hands of the 
Treasurer. 

“A list of donations to the Museum and of the exchange 
publications, received during the year from the various leading 
Natural History and Philosophical Societies, is subjoined. The 
donations to the Society call for more than passing notice, as 
they include a valuable series of the Ray Society’s volumes, most 
kindly presented by Mr. Robert Lloyd Patterson, J.P., F.L.G., 
and the Volunteer uniform and sword worn by Henry Joy 
M‘Cracken, presented by Mr. Christopher Aitchison, J.P., 
Loanhead, N.B. The catalogue of the library has at length 
been printed, and copies sent out to all the members. The 
Hon. Librarian has arranged that all the books, with a few 
exceptions of scarce volumes, principally MSS., will be lent out 
-on application. The Council would desire to give their best 
thanks to the local Press for their admirable reports of the 
Society’s proceedings: 
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The draft scheme for the government of the Society, as 
approved at last Annual Meeting, and finally settled between 
the Commissioners and the Council, will shortly come into 
operation. Meantime, your Council retire from office as usual, 
and this meeting will be asked to select fifteen members to form 
a new Council.” 


Mr. PRAEGER, one of the secretaries of the Ulster Fauna 
Committee, submitted their report, as follows :-— 


“The secretaries of the Ulster Fauna Committee report that 
their work has steadily progressed during the past year. Several 
new observers and correspondents have been added to their list, 
and the letters received almost daily have been answered or 
acknowledged. A list of Irish freshwater fishes has been com- 
piled and circulated freely amongst anglers and others through- 
out Ulster, with satisfactory results. The most notable event 
of the year is the acquisition of the late Mr. Robt. Gage’s 
collection of the birds of Rathlin Island, which has been secured 
for the Museum through the efforts of the secretaries ; and the 
donor, Miss Adelaide Gage, deserves the best thanks of the 
Society for her very valuable gift. There are 153 specimens of 
Rathlin birds, amongst the most uncommon of which are the 
following :—A female king eider, the third or fourth Irish 
example; a male and a female eider duck, several long-tailed 
ducks, a fulmar petrel, and glaucous gulls; while all the 
characteristic Rathlin birds are represented, such as the raven, 
the peregrine, the hooded crow, the chough, ducks, geese, and 
swans. Miss Gage’s gift also includes a number of seabirds’ 
eggs obtained on the island. The secretaries have secured 
several other rare birds for the Museum, such as a pink-footed 
goose, the first Irish specimen ; glaucous and Iceland gulls, and 
a black tern. The secretaries would urge on members and 
others interested in natural history the importance of co- 
operating with the Committee in their efforts to further the 
knowledge of the Irish Fauna. All specimens or information 
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sent to the Belfast Museum will be gratefully received and 
thankfully acknowledged.” 


Mr. Brown, Alon. 7reasurer, in presenting his statement, 
said :-— 


“The subscription list is now higher than ever it has been 
during the existence of the Society—amounting as it does to 
£149. The income altogether was £332, which showed that 
we have good reason to be satisfied with the progress of the 
Society. The expenditure, no doubt, has correspondingly in- 
creased. One item was the reporting of the discussions. This 
did not absorb much money, however, and it is of great 
advantage, and gives a colouring to the meetings.”’ 


Mr. R. L. PATTERSON, in moving the adoption of the Report, 
first of all handed to the chairman scrip for £400 worth of 
Shares in the York Street Flax Spinning Company. That re- 
presented merely a change of investment—namely, from a 4 per 
cent. without security to one with security at 44 percent. He 
congratulated the Society on being in such a healthy and pros- 
perous condition—more prosperous than it had ever been 
within his recollection. The Society was founded in June, 1821, 
so that it was now in the seventy-first year of its existence. The 
Museum was established in 1831, which left them sixty years in 
occupation of the building, the condition of which at present 
showed that it had been carried out in a most substantial 
manner. In 1831 the membership was 91, with the population 
of the city 48,000. The membership was now 254, with the 
population increased to 270,000. If, therefore, the membership 
had increased with the population, it should now have been 
upwards of 500. Among the members there were only 58 
annual subscribers—a number which he thought much. too 
small, A great many of the young men of Belfast might reap 
considerable advantage by joining the Society, which they could 
do at the small cost of one guinea per annum. The Museum 
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was free from debt ; and he was pleased to know that, besides, 
there was £26 in hand, so that now the Shareholders possessed 
a valuable property in a very healthy condition. Having alluded 
to the deaths of Bishop Reeves, Canon Grainger, and Professor 
James Thomson, and the loss they had thus sustained, the 
speaker said he was gratified to observe that the Society con- 
tined to receive valuable donations, one of which was before 
them that day, the birds of Rathlin Island. He could not but 
remark that their present prosperity was largely due to the 
indefatigable exertions, the talent, and the tact of their Hon. 
Secretary, Mr. Young. 

Mr. J. H. GREENHILL, in seconding, referred to the En- 
gineering Section, and the good effects it was likely to have on 
the young men who attended. They were under obligations to 
the secretaries of the Mechanical and Fauna Sections for their 
zeal in endeavouring to promote the usefulness of these special 
departments. 

The CHAIRMAN observed that the Report was a most satis- 
factory one, and showed that the Society was making progress. 
The character of the papers read during the session was ex- 
ceedingly high. 

The Report was adopted. 

The following Members of Council were then elected by 
ballot :—J. H. Greenhill, John Browne, Professor FitzGerald, 
W. Swanston, J. Wright, T. Workman, R. M. Young, Professor 
Everett, Professor Letts, J. J. Murphy, R. L. Patterson, W. H. 
Patterson, R. Ll. Praeger, J. Wilson, and Robert Young. 

Mr. James O’NEILL moved the thanks of the Society to the 
kind donor of the fine collection of birds of Rathlin Island and 
other donors during the year. He hoped a great many others 
would follow the good example and do likewise. The members 
could do much by directing the sympathies of the public in this 
direction. The Society had done a great deal in the past by 
opening the Museum, but with a reserve fund in the bank much 
more could be done. 

Mr. RoserT YOUNG, in seconding, referred to the gift of a 
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large block of glaciated limestone from Mr. L. L. Macassey. 
This was got at the filtration works of the Water Commissioners 
at Oldpark, and was very valuable. 

The motion was passed. 

A cordial vote of thanks was passed to the Chairman, on the 
motion of Dr. MacCormac, seconded by the Rev. Mr. KINGHAN. 

The new Council held a meeting after the conclusion of the 
Annual Meeting, when the following office-bearers were elected 
for 1892-93 .—President, Professor M. F. FitzGerald, B.A., C.E.; 
Vice-Presidents, Messrs. John Brown, W. Swanston, F.G.S. ; 
J. Wright, F.G.S.; and R M. Young, B.A., M.R.I.A.; Hon. 
Librarian, T. Workman, J.P.; Hon. Treasurer, John Brown ; 
Hon. Secretary, R. M. Young, B.A., M.R.I.A. 
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DONATIONS TO THE MUSEUM, 1891-92. 


Frrom R. Lioyp Patterson, Esq., J.P., F.L.S. 
Twenty-eight specimens of stuffed birds, mostly British species; 
also, skin of a young gannet. 
Frem RoBertT MacApaw, Esq. 
A named collection of post-pliocene fossils, representing forty 
two species. 
From D. Corse GLEN, Esq., F.G.S., Glasgow. 
A number of minerals and rock specimens from Scotland. 
From Epwarp Huaues, Esq., J.P. 
Specimens of minerals from County Antrim. 
From Joun H. Daviss, Esq. 
Two male specimens of the reed moth (Vonagria typhe) from 
the ‘‘ Broad Water,” River Lagan. 
From FRANCIS JOSEPH BIGGER, Esq. 
A viper killed on the Clee Hills, Shropshire. 
From J. C. PINKERTON, Esq. 
A fresh specimen of the striped wrasse (Labrus vartegatus), 
caught at Ardglass. 
From Rev. S. A. BRENNAN, M.A. 
Stuffed specimen of striped wrasse, caught at Glenarm. 
From CapTAIN RoBERT CAMPBELL, ship Slieve Donard. 


One specimen of the duck-billed platypus (Ornzthorhyncus 
paradoxus), from Australia ; specimens of garnet rock and 
sulphur ore, from Alaska ; Chinese opium pipe. 


Frrom D. C. CAMPBELL, Esq., Londonderry. © 


A specimen of the pink-footed goose (Anser brachyrhyncus), 
the first certainly ascertained Irish example. 


Donations. II 


From CHRISTOPHER AITCHISON, Esq., J.P., Loanhead, 
Midlothian. 
Undress volunteer uniform coat of Henry Joy M‘Cracken, also 
his sword and the uniform coat which he wore at the Battle 
of Antrim on the 7th June, 1798. 
From JoHN WILKINSON, Esq. 
Specimen of fossil shell (Productus giganteus). 


From A. M. D. CaLWELL, Esq. 
A specimen of Actinoceras giganteus from Castle Espie, and an 
ancient stone mortar. 
From THomas Workman, Esq., J.P. 
A number of minerals and shells. 
From ROBERT PATTERSON, Esq. 
An ancient pewter dish, found in a drain at Antrim. 
From GEORGE GORDON, Esq. 
Hight bird skins from South Africa. 
From A. N. Rem, Esq., Ballyshannon. 
A stuffed specimen of the black tern (A/ydrocheiden nigra), 
shot near Ballyshannon. 
From R. Luoyp PRAEGAR, Esq., B.E. 
Bones of the Irish elk (Cervus megaceros), found in the excava- 
tions for the branch dock, Belfast. 
From ProFessor A. C. Happen, Dublin. 
Specimen of a shell (Casszdaria tyrrhena), recently added to the 
Trish fauna; also a specimen of MHoluthuria tremula, 
dredged in deep water off the south-west of Ireland. 
From JoHN Brown, Esq. 
A specimen of the grey phalarope (/Aa/aropus fulicarzus). 


From W. A. Hamitton, Esq., J.P., Ballyshannon. 


A skin of the glaucous gull (Larus glaucus), and a skin of 
Iceland gull (L. deucopterus). 
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ADDITIONS TO THE LIBRARY, ist MAY, 1891, TILL 
ist MAY, 1892. 


ADELAIDE.—Transactions of the Royal Society of South Aus- 
tralia. Vol. 14, part 2, 1891. Zhe Soczety. 


BeLrast.—Proceedings of the Belfast Naturalists’ Field Club. 
Ser. 2, vol. 3, part 4, 1890-91. The Club. 


BERGEN.—Bergens Museums Aarsberetning, 1889. 
The Museum. 


BERLIN.—Verhandlungen der Gesellschaft fiir Erdkunde zu 
Berlin. Vol. 18, parts 3-10, 1891 ; and vol. 19, 
parts 1-3, 1892. The Soczety. 


Bo.toGna.—Rendiconto delle Sessioni della R. Accademia delle 
Scienze dell Instituto di Bologna, Anno 1889- 
go. The Academy. 


Boston, U.S.A.—Proceedings of the Boston Society of Natural 
History. Vol. 25, parts 1 and 2, 1891. 
The Society. 


BremMen.—Abhandlungen herausgegeben vom Naturwissen- 
schaftlichen Vereine zu Bremen. Vol. 12, part 
i LOOK, The Soctety. 


BresLau.—Zeitschrift fiir Entomologie herausgegeben vom 
Verein fiir Schlessiche Insektenkunde zu Bres- 
lau, part 16, 1891. The Soctety. 


BricHTon.—Annual Report of the Brighton and Sussex Natural 
History and Philosophical Society, 1891. 
Lhe Soczety. 
The Antiquity of Man, by S. Laing, 1891. 
The Author. 
BrussELs.—Bulletin de la Société de Botanique de Belgique. 
Vol. 29, 1891. The Soczety. 


Books Received. 13 


CatcutTa.—Memoirs of the Geological Survey of India. Vol. 
24, part 3, 1891; Records of the Survey, vol. 
24, parts 1-4, 1891 ; and vol. 25, part 1, 1892 ; 
Index to the Survey Records, 1868-1887. 
The Direcior of the Survey. 


CAMBRIDGE.—Proceedings of the Cambridge Philosophical 
Society. Vol. 7, part 4, 1891. Zhe Soctety. 


The Type Fossils of the Woodwardian Museum, 
Woods, 1891. The Museum. 


CamBrince, U.S A.—Bulletin of the Museum of Comparative 
Zoology. Vol. 16, no. 10, 1891; vol. 21, nos. 
I-5; and vol. 22, nos. 1-4, 1892; also Report 
of the Curator, 1890 91. The Museum. 


CarpirF.—Report and Transactions of the Cardiff Naturalists’ 
Society. Vol. 22, part 2, 1890; and vol. 23, 
1891. The Soczety. 


Handbook for Cardiff and District, 1891. 
The Local Secretaries of the British Assoctation. 


CasseL.—Bericht des Vereines fiir Naturkunde zu Cassel, 1891. 
The Society, 


CHERBOURG.—Memoires de la Société Nationale des Sciences 
Naturelles et Mathematiques de Cherbourg. 
Vol. 27,1890. The Society. 


CHRISTIANIA.—Forhandlinger i Videnskabs Selskabet i Chris- 
tiania, 1890. The University. 


Dantzic.—Schriften} der Naturforschenden Gesellschaft in 
Danzig. New series, vol. 7, part 4, 1891. 
The Society. 


Dusiin.—Transactions of the Royal Dublin Society. Ser. 2, 
vol. 4, parts 6-8, 1890-91. Proceedings, vol. 6, 
part 10, 1890 ; and vol. 7, parts 1 and 2, 1891. 
The Soctety. 


14 Books Recewed. 


EpinpurGH.—Transactions and Proceedings of the Botanical 
Society of Edinburgh. Vol. 18, 1890, and vol. 


19 (3 parts), 1891. The Soctety. 
Empen.—Jahresbericht der Naturforschenden Gesellschaft in 
Emden, 1889-90. The Society. 
Essex.—The Essex Naturalist, and Journal of Essex Field Club. 
Vol. 5, nos. 1-11, 1891. The Club. 
FLORENCE.—Bullettino della Societa Entomologica Italiana. 
Parts 1 and 2, 1892. The Soctety. 


GENoA.—Ateneo Ligure Rassegna Mensile della Societa di 
Letture e Conversazioni Scientifiche di Genova. 
Anno 14, 4 parts, 1891. Commemorazione di 
Jacopo Virgilio, Presidente. The Society. 


GLasGcow.—Transactions of the Geological Society of Glasgow. 
Vol. 9, part 1, 1891. The Soczety. 


Proceedings of the Philosophical Society of Glasgow. 
Vol. 22, 1891. The Soctety. 


Hatie.—Leopoldina, Amtliches Organ der Deutschen Aka- 
demie der Naturforscher, 2 parts, 1890. 
The Academy. 


Hatirax.—Proceedings and Transactions of the Nova Scotian 
Institute of Natural Science. Vol 7, part 4, 
1890. The Institute. 


HamepurG.—Abhandlungen aus dem Gebiete der Naturwissen- 
schaften herausgegeben vom Naturwissent- 
schaftlichen Verein in Hambourg. Vol. 11, 
varts 2-3, 1891. ‘The Soctety. 

HertTForD.—Method for taking Phenological Observations. 
Mawley, 1891. The Author. 


IcLo (Austria-Hungary).—Jahrbuch des Ungarischen Kar- 
pathen-Vereines, 18th year, 1891. 
The Society, 


Books Received. 15 


KHARKOW.—Travaux de la section Medicale de la Société des 
Sciences Experimentales. 2 parts, 1891. 
The Soczety. 


Kiew.—Memoirs of the Society of Naturalists of Kiew. Vol. 
10, parts 3-4; vol. 11, parts 1-2,and Appendix, 
1890-91. The Soctety. 


La Prata (Province of Buenos Aires).—Revista Argentina de 
Historia Natural. Vol. 1, parts 3-6. 
The Director. 


LAUSANNE.—Bulletin de la Société Vaudoise des Sciences 
Naturelles. Vol. 27, nos. 103 and 104, 1891 ; 
and 105, 1892. The Soczety. 


Lerpsic.—Mitteilungen des Vereins fir Erdkunde zu Leipzig, 
1890 ; and Beitrage zur Geographie des Festen 
Wassers, vol. 1, 1891. The Society. 


Sitzungsberichte der Naturforschenden Gesellschaft 
zu Leipzig, 15th and 16th years, 1888-89. 
The Soctety. 


LIveRPOOL.—Some Phenomena of the Glacial Epoch by Dr. 
Ricketts, 1892. The Author. 


Lonpon.—British Association Reports, Leeds, 1890; Cardiff, 
1891. The Association. 
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Proressor M. F. FirzGeratp, B.A., C.E., delivered an 
Inaugural Address on 


THE CONTRAST OF PRACTICE AND THEORY. 


In addressing the Belfast Natural History and Philosophical 
Society on “ The Contrast of Practice and Theory” the examples 
I propose to take in hand are, the design of bridges, beams, 
roofs, and the like, for one; the steam engine for another ; and 
some points in the recent development of electrical engineering 
for a third. 

I take beams and bridges first, as being the oldest branch, I 
suppose, almost, of practical mechanics, since even primitive 
man, except perhaps a cave dweller, must have used beams of 
some kind or other in some form or other to carry a roof over 
his head, or a floor under his feet. Accumulated experience in 
such matters as ordinary floors and roofs has since long ago 
been amply sufficient to enable most joists and roof frames to 
be designed without anybody troubling his head with scientific 
mechanics at all. When the City Authority makes regulations 
intended to keep within reasonable limits a propensity for put- 
ting the slimmest possible floor joists in the jerriest possible 
houses that the inspector will pass, it is neither desirable nor 
necessary to go into elaborate calculations. Similarly, the 
County Surveyor would not dream of applying all the forces of 
algebra, calculus, and trigonometry to specify the proportions 
of a two foot culvert under a country road. Such labour would 
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be thrown away, inasmuch as the result of the calculations is 
known in advance by experience, and if any theoretical investi- 
gation brought out a different result, that could only be due to 
a defect in the theory, or an error in the process of reasoning 
from it. 

When, however, advances in other branches of mechanical 
art, and especially in the manufacture of iron, had introduced 
new kinds of beams, built up of plates and bars riveted to- 
gether, the questions that could be solved, in connection with 
such structures, by theoretical mechanics, increased both in 
number and importance. 

X, Y, and Z, who would make a very poor show if they tried 
to deal with so complicated a structure as the vaulting and the 
flying buttresses of Westminster Abbey, found themselves com- 
paratively quite at their ease ina railway lattice girder ; and 
the necessity, on the one hand, of making such bridges safe, and, 
on the other, of not wasting expensive material, made it worth 
while to seek their aid, so far as it could be given. It must, of 
course, be well understood that, in the details of mechanical 
theory even in extremely simple things, there is a multitude of 
questions which the theory of framework, as ordinarily applied, 
does not touch, or profess to solve in any way. 

The preliminary “if” of that theory begins by assuming, in 
the first instance, that, to all intents and purposes, the girder 
does not bend, and that no bar or plate in it stretches or 
squeezes in any way, and that all joints of braces and flanges 
are points of no sensible size, pinned with microscopically thin 
pins in perfectly true round frictionless holes. This preliminary 
‘“‘if” then assumes a state of affairs which is, in some ways, 
most flatly at variance with the real state of matters ; for every 
real girder does bend, and its joints are not put together with 
pins or rivets at all comparable in size and accuracy to the 
pivots a watchmaker puts on the axles of the wheels in a watch. 
The theory then begins by wilfully assuming a known falsehood 
to be true. 

This sort of false assumption is invariably made whenever 
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theory deals with practical matters. It may, in fact, be laid 
down as a general rule for all practical purposes, that a point of 
contrast between Practice and Theory lies in the fact that 
Theory always starts with one or more false assumptions about 
the facts of the case; its preliminary and very first “if” always 
precedes an untrue statement ; and there lies, therefore, behind 
all its conclusions the practical question, how far does the error 
of the very first step affect the conclusions drawn later on ? 

It would be impossible to make use of a quite complete 
theory which took account of everything—bending, tempera- 
ture, motion of load, and so forth—all at once everywhere, 
on account of its frightful complexity. In theory, therefore, 
we begin by leaving a great number of things out of account; 
and we take a limited set of causes, as if they were the only 
causes in operation ; whereas in practice everything is sure to 
come into account some way, and every cause sure to produce 
its effect in due proportion. In theory we treat all the 
things and causes that we are taking account of as equally 
important till we have calculated their results ; in practice it 
is only necessary to be able to attain some particular results, 
and all others may be neglected, no matter how intimately 
they may be connected in theory with the rest. A curious 
case of this sort occurs in questions as to the strength of 
pillars. It might appear at first sight that, except for the 
difference between crushing and tearing strength, a straight 
pillar ought, in theory, to bear compression, by a load on its 
top, just as well as tension; and that the theory of trames, 
such as the lattice girder, should be just as independent of the 
theory of elastic bending in regard to struts as it is in regard 
to ties. It is well known, however, that, except for very short 
pillars, the load that will break a pillar or strut is less than 
what will crush the material of the pillar. Consequently the 
sizes of struts in the lattice girder have to be calculated by a 
different rule from that used for ties, and designed in a different 
way. This peculiarity of struts is explained by showing, from 
the theory of bending, that a tall pillar can, when loaded toa 
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point far below its crushing limit, get into an unstable state in 
respect of bending over and doubling up, even when firmly 
bolted down to a fixed base, on the smallest provocation. The 
importance, therefore, of the invariable existence in practice of 
some small crookedness in every bar, differs greatly for,bars in 
tension and bars in compression. For most theoretical and 
practical purposes all, even the minutest, crookednesses are of 
nearly equal and great importance in pillars, and of unequal, 
but extremely small, importance in tie rods. 

The principal use of theory in bridge work is, of course, that 
it enables us to dispense with experiments. It would for 
instance be impossible by a process of trial and error on full 
size models to design such a thing as the Forth Bridge, or even 
much smaller structures. If the theoretical mechanics of frame- 
work had not been carefully worked out, the construction of 
many structures of no unusual size would have been impossible, 
not because it was forbidden by the nature of things, but because 
nobody could have told the right proportions for important parts. 
Practice often fails to distinguish clearly between what cannot 
be made for want of materials and tools, and what must not be 
attempted because the thing would break down. Theory can 
generally distinguish between these. 

Coming now to my second instance, the steam engine, we 
shall find a very different relation between Practice and Theory 
from that existing in the case of beams and girders. After 
. James Watt’s discoveries and inventions, and his reduction of 
the method of designing the parts to an orderly one in place of 
the blind, haphazard sort of way previously existing, the prin- 
cipal improvements came through increased skill in manufacture, 
and increased accuracy arising from the use of machine tools. 
Meantime, during the second quarter of the present century 
especially, a great advance, from a scientific point of view, had 
been made by the labours of Carnot, Joule, Clausins, and others 
in the explanation of how heat, supplied by the furnace to the 
boiler, becomes converted into work in steam and other heat 
engines. An extension of our powers of dealing with this con- 
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version of heat into work in a practical way might therefore 
naturally be expected as the result of the advance that theoretical 
thermodynamics had made, corresponding to the advance in 
our power of building bridges and other structures, resulting 
from advances in the theory of strains. 

Among the widest and most far-reaching of the results esta- 
blished by Carnot’s and Joule’s researches two stood out 
pre-eminent, and seemed specially well adapted for practical 
application. One was the familiar law of Joule telling us how 
to measure heat by an equivalent quantity of work. The other 
was Carnot’s, which declared that not all the heat supplied to 
an engine could be converted into work, but only a certain 
proportion, and that this proportion was fixed by a very simple 
relation between the highest and lowest temperatures of the 
steam or other vapour used in the engine. 

The temperatures of boiler and condenser are things easily 
ascertained, and the whole heat supply can be found without 
any great difficulty; consequently one would naturally jump 
eagerly at a pair of great overriding rules, such as those given 
by the laws of Joule and Carnot, which appeared to save all 
trouble about calculating details, and to arrive directly at the 
desired result of finding how much steam of a given pressure 
would be required to give, in an engine, a certain return in the 
form of work. 

Carnot’s law, for instance, states in effect that if you want 
twenty pounds worth of work out of steam in a locomotive with 
180 lbs. pressure per square inch, you must supply no less than 
about a hundred pounds worth of work in the form of heat to 
the boiler. The rule for making the calculations is well 
known, and so simple that anyone can apply it. 

Joule’s and Carnot’s laws were therefore applied. over and 
over again both by theorists and practical men to the case of 
the steam engine, and always brought out grossly erroneous 
results. Nevertheless these laws are certainly true, though it 
is also certainly true that no law of nature ever fails to work 
out its own arithmetic correctly. Much doubt and difficulty 
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arose, and arises every day almost, from the glaring and 
obvious discrepancy between the heat supply required by 
Carnot’s law for an engine and that really necessary, the latter 
varying from somewhat over twice to fifteen or twenty times 
the former, in different engines. Yet in spite of this discrepancy 
between the results of Practice and those of Theory no tolerably 
good reason can be given for doubting either Joule’s experi- 
ments or Carnot’s law, though the discrepancy is so great as at 
first sight to appear a flat and emphatic contradiction by facts 
of the whole of modern thermodynamical theory from beginning 
toend. There are other discrepancies too. Carnot’s law says 
that the hotter the boiler steam, the more economical in fuel 
will the engine be. In addition it says that using naphtha 
vapour, or mercury vapour, or a mixture of gas and air, or any- 
thing else makes no difference. Forty or fifty years ago, 
however, many people had serious doubts as to whether fifty 
pound steam was a bit more economical than fifteen. Later 
on, gas engines, it is true, gave some countenance to Carnot’s 
law, for the temperature ot explosion in them is very high; but 
then naptha and ammonia engines contradicted it, for in them 
the boiler temperature may be, with equally economical results, 
much lower than in a steam engine using the same pressure. 

Now, what is anyone to think of all this? Joule’s experi- 
ments have been confirmed in a multitude of ways over and 
over again. Carnot’s law is closely connected with the rule 
that perpetual motion is a practical impossibility ; and yet the 
results got by their application to the case of the, steam and 
other heat engines seem to be, on the face of the thing, totally 
at variance with all the known facts. 

I have chosen this example because it is a very conspicuous 
one of the consequences of not carefully attending to what it is 
that a theoretical rule does not say, and fixing one’s attention 
wholly on what it does say. I will repeat the rule, as I gave it 
applied to the case of 180 lbs. steam before :— 

‘“Tf you want twenty pounds worth of work out of steam in 
the engine, you must supply not less than about a hundred 
pounds worth of work in the form of heat to the boiler.” 
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Now, pay attention to the fact that a theoretical rule is apt 
to mean exactly what it says explicitly and no more. Listen 
again to one part of it :— 

‘¢ You must supply no less than a hundred pounds worth.” 

Therefore, the rule says nothing whatever about how much 
more than a hundred pounds worth you may perhaps find it 
necessary to supply. And, moreover, it so happens that it gives 
practically no assistance in estimating whether, in any actual 
engine, the excess will be great or small. We can indeed 
specify the conditions under which there will be no excess ; but 
then they, like all exact theoretical conditions, are unattainable 
in practice, and we have seen in the case of the pillars that an 
extremely small deviation from exact theoretical conditions 
may lead to very large consequences, having no very direct 
relation to the largeness or smallness of the deviation itself. 

I shall endeavour to illustrate by an example the sort of leap 
in the dark that is taken when an attempt is made to explain 
the losses of heat beyond a certain point, in a heat engine, by 
seeking assistance from the laws of Joule and Carnot. Suppose 
we had a tank on the top of a hill with a pipe leading to a small 
water motor, which drove the brushes in a hairdresser’s shop 
for instance. Suppose moreover that, instead of a natural 
supply to the tank, we had to drive the motor by pumping back 
the water to the top of the hill. Then suppose we got a man 
to work the pump, and told him that he had to pump up at 
least twenty gallons, which is about six or seven bucketfuls, tor 
every customer’s hair brushed, and explained to him how this 
was the exact quantity necessary, after making due allowance 
for the efficiency of the water engine, to give the power required 
to drive the brush. Then suppose, when he came to do the 
pumping, he found it necessary to pump a hundred and fifty 
gallons or so instead of twenty, or else the tank would run dry, 
he would naturally be disappointed, and probably would infer 
that the rules for calculating the power of a fall by the height 
and discharge were fundamentally wrong. It would be no 
comfort to him if we, with our heads full of the beauty of the 
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method for calculating the power of a fall from the height and 
discharge, entered into elaborate explanations of how it would 
make no difference if instead of water we used one thirteenth 
or fourteenth of the same amount of mercury, or twenty per 
cent. more paraffin oil, to get the same power out of the same 
fall. He would persist in believing that our rules and calcula- 
tions about power and fall were all wrong, until he discovered 
that we had only told him he must pump twenty gallons to 
support the motor, and forgotten all about six or seven other 
pipes which led from the tank on the hill down to the sump 
hole his pump drew from, and were running full bore all the 
time. Of course it would then be clear that the rules for 
calculating the twenty gallons might be right enough, but that 
_he had to pump not only them, but all the water that came by 
the other pipes as well. 

The theory of steam and other heat engines is, as it happens, 
full of the most harassing and troublesome “‘ifs” at every turn; 
and not only that, but when a preliminary statement of facts, 
allowed to be perhaps not too false or incomplete, has been 
adopted, there are all sorts of troubles and difficulties in the. 
mere process of evolving the conclusions which follow. Small, 
or what might at first sight appear small, variations in the list 
of facts and causes taken account of, lead to considerable varia- 
tions in the consequences, so that very little advantage can be 
got from thermodynamical considerations in steam engine 
design, compared to the advantages, in the way of dispensing 
with experiment, gained from the theory of stresses in designing 
girders and beams. 

Passing now to the last instance I am taking, which is the 
application of electricity on a large scale, the relations of 
Practice and Theory are again different from those in both of 
the other cases. 

In this case the purely scientific and theoretical side of the 
question rested on amuch more ample and firm foundation, 
long before dynamos on any commercial scale were introduced, 
than either thermodynamics or the theory of stresses did when 
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the steam engine and iron structures began to be used exten- 
sively. 

X, Y, and Z had been well tethered to the laboratory experi- 
ments ; indeed, some branches of pure mathematics may be 
almost described as invented for that very purpose. Electricity 
had been extensively used in the telegraph, though the power 
(measured in steam engine horse power) was minute, and many 
of the smaller practical questions connected with the construc- 
tion and use of commercial, as distinguished from scientific, 
instruments, had been worked out in consequence. 

It is not difficult to imagine that where the theory, meaning 
thereby the process of evolving conclusions from an assumed 
set of facts, was such as to have even led to the invention of 
special mathematical methods of dealing with the facts, the 
conclusions, though really involved in the data, would not be 
at all obvious to any one who had no idea of how to reason 
about them. It had been found, besides, that the false and 
imperfect assumptions always made before trying to estimate 
from theory the results to be expected in practice, usually led 
to errors of no great importance. Even in the early days of 
dynamos, a return of over 80 per cent. of the work expended 
was obtainable in the form of electrical energy ; and, in respect 
of the loss, much of it could be accounted for by the appli- 
cation of the same rules as those by which the useful work was 
calculated. The same rule which calculates the useful work 
expended in overcoming the resistance of a set of glow lamps, 
serves to calculate much of the loss incurred by resistance of the 
conducting wires, armature, and so forth. Nothing like this 
occurs in the steam engine ; for the rule for expenditure of heat 
necessary (at the least) to turn out a certain horse power gives 
no assistance in calculating the loss by radiation from the 
boiler, friction in the pipes, initial condensation, &c. 

The typical practical man who never knows anything, in the 
least out of the way, about why or how consequences follow 
when drawn by unaccustomed methods, was at a loss in dealing 
with electrical machinery ; and his most valuable qualities, his 
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keen eye for the false and imperfect assumptions of theory, and 
his ability to allow for, or detect them and their consequences, 
had only a limited range of usefulness. He did not feel as if he 
knew how to see through the questions before him, and even 
where he did, the two or three per cent. advantage to be gained 
thereby seemed no great thing. As electrical engineering 
practice, however, extends, the number of persons who have 
got more or less accustomed to the way of handling the ques- 
tions that arise increases, and the importance in practice of 
those things which are left out of account in theory increases. 

As long as dynamos were toys, details about the way the 
wires were fixed on the armature, what composition of brass or 
bronze was used for the commutator bars, what precise con- 
struction and arrangement of switches, &c., was most convenient, 
and so forth, were unconsidered trifles. These things never 
come into the theory from a scientific point of view at all ; but 
they have all become matters of practical importance. 

The case, however, of many of these questions is very different 
from what might be called somewhat parallel questions in the 
case of a steam engine, in that, with regard to several of them, 
theory has often a say in the choice of means to be adopted in 
overcoming difficulties. Heating in certain parts of a dynamo, 
such as the armature and horns of field magnets, can for instance 
be overcome either by a circulation of cold air or water, or by 
adopting particular ways of constructing those parts: theory in 
these cases, by affording a choice of means, pointed out those to 
be adopted in practice. 

The aid to be got from theory is, however, unequal in differ- 
ent matters. For instance, with alternating systems of very 
high pressure it was found that materials which prevented the 
passage of electricity for a short time pretty well, broke down 
after a while. It was as if the insulation of the conductors was 
unable to stand perpetual jarring ; and special insulating com- 
pounds have therefore to be sought out, just as special qualities 
of iron or steel have to be used in particular parts of ordinary 
machinery, selected on account not only of their strength, but 
of their durability and reliability as well. 
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The number of practical questions incapable of being all 
taken into account together in any reasonably simple theory 
tends therefore to increase continually; but the great difference 
between the use, as a guide to a fairly accurate preliminary 
estimate of results, of the theory of electricity, remains in strong 
contrast to the practical impossibility of attaining any similarly 
accurate results by any equally simple and direct methods in the 
case of the heat engines in ordinary use. 

It has been pointed out that Theory is no guide in regard 
to a great many of the practical consequences which follow 
either from a correct or incorrect application of it. Conse- 
quently it cannot be held to be trueas a universal principle, that 
to be able to deduce correctly *the direct consequences of any 
theory, no matter how true, is a sure way of avoiding errors. It 
has been pointed out that theory in the case of the mechanics of 
framework, of beams, and of girders is directly useful in so far 
as it enables us to dispense with experiment, more especially 
with experiments on a large and expensive scale. In addition, 
as in the case of struts and ties in framework, the theory of the 
design of the framework as a whole may be obscured by the 
necessity for taking account, in designing one part, of the small 
practical deviations from the exact theoretical data, when 
similar deviations may be left out of account in other parts. It 
is therefore necessary, in order to understand the results, to 
know when minute deviations from assumed conditions are of 
great importance, and when they are not. 

It has been pointed out that sometimes theory only sets a 
limit, as in the case of steam engine work, of such a nature 
that outside that limit the rules of calculation are totally unlike 
those by which the limit itself is fixed ; and it is more impor- 
tant for practical purposes to know what the theory leaves 
out of account than what it takes into account, in judging of 
the value of theoretical conclusions. Therefore it is often more 
necessary to know what the precise data of theory are not, 
than what they are ; and more important to see clearly what 
things a certain theoretical principle does not determine, than 
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to be able to follow out its consequences in the things it does 
determine. This is particularly likely to be the case where a 
choice must be made among different sets of data, selected 
among the same set of facts, for our starting point of theoretical 
deduction. 

It has been pointed ont that where, as in electrical machinery, 
one set of theoretical rules governs the great body of results, 
leaving comparatively small outstanding differences, much more 
confidence is likely to be placed in theoretical calculations than 
where the reverse holds good, as in the case of the steam 
engine ;. and here ability to follow out the consequences which 
flow from assumed data comes into play, enabling experiment 
to be dispensed with, as in the case of bridge design, to a con- 
siderable extent. At the same time, increase in the scale on 
which operations are carried on introduces always, more or less, 
new practical questions, some capable and some incapable of 
being settled, or put in the way of settlement, by theory. In 
such a subject as this, then, it is desirable to understand the 
method of reasoning to be employed, in its general features at 
least, in order to be able to see what choice of means can be 
suggested by theory, from which in practice that best suited to 
the special circumstances of each case may be selected. 

The line of thought I have taken up leads, in a general way, 
to looking at Practice as something wherein all the facts of a 
case are known, down to the minutest microscopic particular, 
and every possible consequence of every possible influence works 
itself out in due proportion ; while Theory always, and una- 
voidably, starts with facts more or less wrong, and data consisting 
of a selection only, generally a very small one, of the real cir- 
cumstances, with only a few of the consequences completely 
followed out, and the rest either ignored altogether, roughly 
guessed at, or merely fixed as lying within certain limits. 

Improvements in Practice resulting from theoretical con- 
siderations are, from this point of view, best insured by a careful 
examination of the points that the existing theory leaves out of 
account. The importance of knowing how to follow out the 
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consequences of theory, that is, the power to answer what are 
equivalent to examination paper questions, is of value mainly 
in proportion to the degree in which a fairly simple theory is 
able to deal with practical data ; and in most practical matters 
a moderate, very moderate, acquaintance with such processes of 
deduction, if combined with a careful and strict attention to the 
questions, What are the real data, neither more nor less, assumed ? 
and, What sort of consequences can be deduced from those data, 
neither more nor less ? is what is really necessary to clear the 
ground, and enable us to judge in what direction to look for 
the sources of the inevitable contrast between Practice and 
Theory. | 

The Honorary SECRETARY (Mr. Robert M. Young, B.A.) 
announced to the meeting that Mr. Robert Lloyd Patterson, 
J.P., F.L.S., had given to the Society a very large number of 
the valuable publications of the Royal Society, London. He 
had also presented them with about forty fine specimens of 
native birds. 
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1st December, 1891. 


Proressor M. F. FirzGerarp, B.A., C.E., in the Chair. 


T. C. Rayner, Esq., A.M.I.C.E., read a Paper entitled 
THE MANCHESTER SHIP CANAL WORKS. 


Mr. Rayner, who was received with applause, said the 
Manchester Ship Canal was an enterprise of such exceptional 
magnitude that it had naturally excited more than usual 
interest in the public mind, not only in the United Kingdom, 
but, he might almost say, throughout the civilised world. The 
densely populated manufacturing district, of which Manchester 
was the metropolis, was on the eve of undergoing a great change, 
the importance of which it was almost impossible to estimate. 
Shortly, a population of more than 7,000,000 (one-fifth of the 
whole inhabitants of the United Kingdom) would have a nearer 
ocean steamer port than they now possessed. The district 
affected by the ship canal embraced more than one hundred and 
fifty industrial towns, one hundred of which had a population 
exceeding 10,000, and eleven exceeded 100,000, including Man- 
chester and its suburbs, with a population of 850,000. The 
boundary of this area included 7,500 square miles, and the 
density of population within a triangle drawn inside this, was 
about 5,414 per square mile, being thirteen times as great as the 
density per square mile in Belgium and Holland, usually con- 
sidered to be the most densely populated countries in Europe, 
and nineteen times as great as that in the rest of the area of the 
United Kingdom. 

Having been engaged himself on the ship canal works for 
several years, he could speak from personal knowledge of a good 
deal of what he would refer to that evening. The city of Man- 
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chester had for many years longed for better access to the sea, 
and in 1825 application was made to Parliament for powers to 
construct a ship canal from the mouth of the River Dee, on the 
Flintshire side, to Manchester. The project met with the most 
determined opposition, and the bill was thrown out. At a con- 
versazione held at Manchester in January, 1841, convened for 
the discussion of the improvement of the Mersey and Irwell 
navigation, a letter was read from the late Sir William Fair- 
bairn. In this letter Sir William made the following prediction, 
which had every prospect of fulfilment :—“I would earnestly 
recommend the public to encourage a more searching inquiry 
into the subject. It is one of deep interest to the community, 
and any improvement which will enable ocean-going vessels to 
discharge their cargoes in a commodious wet dock in Manchester 
would form an epoch of such magnitude as would quadruple 
her population, and render her the first as well as the most 
enterprising city in Europe.” There could be no doubt that 
this eloquent description of the potentiality of a capacious water- 
way between the sea and Manchester did much to kindle the 
enthusiasm of the public. After narrating the history of the 
inception of the undertaking, the lecturer went on to say that 
the point selected for the entrance to the canal proper from the 
tideway was at Eastham, the channel at which point was now 
being dredged to a depth of about forty feet below high-water 
spring tides. As the land rose about seventy feet from the shore 
of the Mersey estuary up to Manchester, the canal had to be 
constructed in sections, forming level reaches at different levels, 
separated by locks, through which the change of level would be 
accomplished. 

The total length of the canal, from its commencement 
at Eastham up to its termination at the Manchester and Salford 
docks, was thirty-five and a half miles, divided into reaches of 
very different lengths. The various reaches were described 
by the lecturer, who said that vessels would rise sixty and 
a half feet in passing the four sets of locks from the tidal 
reach below Latchford to the locks at Manchester. Above 
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Latchford the canal became virtually a canalised river, as it 
would be the waters of the Rivers Mersey and Irwell, and other 
smaller streams, that would fillit. It had been contended that 
the water supply might sometimes be insufficient ; but means 
had been adopted to cope with such a contingency arising in a 
dry summer. It took a good deal of water to fill a lock 600 feet 
long by 80 feet wide. Alongside therefore of this lock there 
was a second lock 350 feet long by 50 feet wide—and in the 
case of Eastham only, a third lock 150 feet long by 30 feet—and 
there are two sluice-ways on the land side of the locks, each 
20 feet in width, and closed by counter-balanced sluice gates, 
moving vertically on free rollers, whereby friction was reduced to 
a minimum, so that they were very easily raised against a head 
of water. Mr. Rayner proceeded to give an exhaustive and in- 
teresting description of the locks and gates, river walls, enclosing 
embayments, gantries, and the Ince light-house ;—the River 
Weaver and sluices ;—the water supply, railway deviations, 
various modes of excavating, and inundations. 

Speaking of recent developments and progress, he said the 
work had been carried on with energy, particularly at the 
Eastham end. At the end of June last this section was com- 
pleted and ready to receive the tidal water. The tide was 
not however admitted, as most people imagined it would have 
been, at the Eastham locks, but three and a half miles higher 
up, near Ellesmere Port, and the operation was carried on 
gradually. First a small gap was made in the dam, which was 
of hard clay, and this was gradually extended. When the tide 
rose and reached the gap it ran first over a shelf of clay, and 
leaped a sheer twenty feet below and hastened towards Eastham. 
Some water had been let into the canal previously. 

The advantages of the canal having been indicated, Mr. 
Rayner made a few observations on its geological features. 
The oldest group of rocks cut through by the canal was that to 
which the name of trias was given. The triassic rocks were 
for the most part of a bright red colour, and consisted of sand-: 
stone, marls, and consolidated gravels. There was no doubt 
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that at one time there existed a Lancashire Dead Sea. Where 
the triassic rocks were being deposited the scene presented to 
the imagination was a great salt lake, in the midst of an arid 
desert, with a scant and stinted vegetation. Little in the way 
of living creatures was to be seen ; but the waters were at times 
frequented by strange amphibious monsters, who crawled across 
the sand banks and left queer footprints, to be preserved to our 
days. It had been a source of surprise and disappointment to 
the geologists of Manchester that in the magnificent sections 
opened up to their study, so few relics of man, of his handiwork, 
or of the extinct animals who disputed with him the sovereignty 
of the woods and fields, had been brought to light. One reason 
why so little had been found was that the Irwell valley, below 
Manchester, is a very wide one, and the windings of the river, 
though very complicated, yet are in the main confined to the 
central part of the valley, where only the more recent of the 
river deposits are accumulated, the older ones occurring as 
terraces or plateaux near to the boundary hills, and consequently 
away from the line of the ship canal. 

In concluding, the lecturer remarked that, as had been hap- 
pily expressed by an eminent living citizen of Manchester, Mr. 
Alderman Bailey—‘‘ There never will be a better opportunity 
than the present for the scientific and archzological student 
to read the story of the rocks in the cuttings of the Ship Canal. 
The gradual formation of the stone, the ancient strands of sand, 
the old lagoons formed on the sites of the prehistoric forests, 
the fossils, the boulder clay, all in view, are rich with suggestive 
matter to the students of the knowledge of causes. Nature 
sometimes makes rock in a clumsy fashion ;—the mountain 
stream picks up and holds in solution sulphate and carbonate of 
lime and magnesia, silica, and other mineral particles, and 
deposits these among the sand in the valley below, sometimes 
in wrong proportions, and often in the wrong place. In the 
crucible of time the ingredients mix together and harden, and 
become building stone, which is used by man. We see nearly 
the same process going on in the way that artificial stone is 
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made in the various concrete walls that are being erected by the 
contractor, but in these concrete works the exact amount of 
lime and the exact amount of sand, with a proper quantity of 
water, are mixed together, and an artificial stone is made, in 
many cases far superior to that formed by dull nature ;—and thus 
we see how chemical science aids man, who uses the dust-bin of 
nature to make hard stone walls that increase in hardness with 
age, and are superior to quarried stone for many purposes of 
construction. I think I have been more impressed with the 
splendid concrete work of the contractor, than with any other 
evidence of his great work as a captain of industry. Indeed, 
the whole work is a triumph of the discipline of force.” 

Mr. JAFFE moved a vote of thanks to the reader. 

Professor EvERETT—I have very great pleasure in seconding 
this motion. The lecture gives us an intense respect for the 
men who engage in these vast campaigns against the brute 
forces of nature. I consider this a much better way of spending 
millions of money than spending £8,00,0000 in fighting the 
Abyssinians, or £15,000,000 in fighting the Afghans. We 
get a result which will he permanently useful, and which will 
tend to unite men in closer bonds instead of making them 
enemies. I think we could not have had the condition of the 
works, and the operations that have had to be performed, more 
clearly placed before us than they have been placed this 
_ evening. 

Professor FirzGERaALD—Mr. Jaffé has moved and Professor 
Everett has seconded a vote of thanks to Mr. Rayner for the 
extremely able paper he has given us on the subject of the 
Manchester Ship Canal, and I think that no words of mine are 
necessary in order to strengthen your impression of the value 
of such a picturesque and powerful account of that work. I 
think with Mr. Jaffé that it is hardly possible but that the 
result with the Manchester Ship Canal will be very much the 
same as with the Suez Canal, so that I should be less surprised 
at the Manchester Ship Canal being found in the course of the 
next 20 years to be only about half as large as was necessary 
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than to find that it was larger than necessary. I think I need 
hardly do more than put the vote of thanks to the meeting, 
and request you to pass it by acclamation. 

Mr. RAYNER said in reply—I am much obliged for the very 
kind, but too flattering, manner in which Mr. Jaffé has just 
proposed this vote of thanks to myself, and to you, ladies and 
gentlemen, for the very cordial manner in which you have 
responded. I assure you it has afforded me very much pleasure 
to have addressed you on the subject I have attempted to deal 
with this evening, and I am gratified to have had such an 
influential, indulgent, and appreciative audience. 
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5th Fanuary, 1892. 


Proressor M. F. FirzGeratp, B.A., C.E., in the Chair. 


Joun Lanyon, Esq., C.E., gave a lecture on 


THE PROPOSED BELFAST CENTRAL STATION 
AND RAILWAYS. 


Mr. Lanyon commenced his lecture by recounting the different 
steps that had been taken in Ireland to facilitate mail and 
passenger and goods communication, with special reference to 
the communication between Dublin and Belfast; the first regular 
communication between these two places being by stage coach, . 
which performed the journey in the very good time of twelve 
hours. In 1842 the line of railway from Belfast to Portadown 
was commenced ; in 1844 Dublin was connected by rail with 
that portion of Drogheda which lies on the south side of the 
River Boyne ; in 1845 powers were obtained to make a line 
from Drogheda on the north side of the Boyne to Newry, with 
a branch line to Portadown, and subsequently the erection of 
the Boyne Viaduct completed the through line of railway 
between Belfast and Dublin. Up till very recently there was 
in Dublin a break very similar to that which now exists in 
Belfast. This has been toa great extent obliterated by the loop- 
line between the Great Northern and the Dublin, Wicklow, 
and Wexford Railways, and will be further cured by the 
communication that will shortly be finished with the Great 
Southern and Western Railway by a tunnel under the Phcenix 
Park; and it is only a question of time when this communication 
shall be made good to the Midland Great Western Railway. 
The lecturer then proceeded to explain the proposed scheme, 
the objects of which he stated to be the uniting in one central 
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station close to Castle Place and Royal Avenue, which are 
practically the centre and heart of the city, of the railways which 
at present have their termini in Belfast—viz., the Great Northern 
Railway, the Belfast and Northern Counties Railway, and the 
Belfast and County Down Railway—and the supplying, in con- 
nection with the station, of a first-class hotel. Mr. Lanyon pro- 
ceeded to point out the necessity which, in the opinion of the 
promoters of the new undertaking and in that of a very large 
section of the public, exists for both of these branches of the 
undertaking, the present termini being not only quite insufficient 
for the present traffic, which is increasing rapidly, but also in- 
conveniently situated, especially those of the County Down and 
Northern Counties Companies ; the County Down terminus 
lying on the south side of the River Lagan, and necessitating, 
for the great bulk of its passengers, the crossing of the Queen’s 
Bridge or the ferry in order to reach it; often an unpleasant 
task, especially in severe weather. The proposed central station 
will occupy about nine and a half acres, and the station and 
new streets and approaches will occupy nearly twelve acres, and 
will be quite close to Castle Place, Royal Avenue, and the 
General Post Office, with which building a direct communication 
will be made, thus accelerating very considerably the delivery 
of letters and parcels from all lines of railway and from the 
steamers, as well as saving a corresponding amount of time in 
their despatch. This central station will be at a low level—the 
platform about fifteen feet below the surface of the streets—and 
the lines will be brought into it as follows:—The Great 
Northern Railway—through vacant ground the property of that 
company, then under Durham Street, Glengall Street, College 
Street South, Murray’s Terrace, and by an open cutting through 
the intervening spaces and the space in front of the Belfast 
Academical Institution, and under College Square East into the 
central station. This section will have a wayside station along- 
side the present Great Northern terminus. The Belfast and 
Northern Counties Railway—through the property of that com- 
pany, and under Whitla Street and Back Ship Street, and then 
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in asubway under York Street and Royal Avenue, and into the 
central station. This section will have a low-level wayside station 
where the present York Road terminus is. The Belfast and 
County Down Railway—through ground the property of that 
company, then in a subway and tunnels under Queen's Quay, 
the Lagan river, Custom-House Square, Waring Street, Rose- 
mary Street, Royal Avenue, and Berry Street, and into the 
central station. 

With reference to this last section, which appears to be the 
most interesting one, the lecturer stated that it is at present 
under consideration whether it could not be easily arranged 
with the Belfast and County Down Company that passengers 
desiring to be carried to and to start from the old terminus, might 
be provided for by dividing incoming trains at Ballymacarrett 
junction, the point where the new line will strike the existing 
one, sending one portion of the trains on to the central station, 
and the other into the present terminus, and similarly uniting 
outgoing trains from the present terminus and central station 
at the same point. The lecturer went on to describe the 
harbour station of the proposed railways. This station will be 
worked in connection with the cross-channel steamers. It will 
be so constructed as probably to supersede the ferry service at 
that part of the river, for it is intended to make it one con- 
tinuous station, with platforms, from quay wall to quay wall, 
. underneath the river. Large passenger lifts, similar to those 
in use at the Mersey Tunnel and the London and South City 
Suburban Railway, will be provided at each end of this station, 
and foot passengers who wish to cross under the river will thus 
be accommodated. Then it is suggested that there should be 
either an elevated gallery or a subway for passengers, running 
along both Donegall Quay and Queen’s Quay at right angles to, 
and connected with, the proposed harbour station. These 
galleries or subways will have means of access opposite the berth 
of each steamer, and this arrangement will doubtless be found 
of great convenience. A subway or gallery along Queen’s Quay 
will be necessary, as well as along Donegall Quay ; for it is 
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understood to be in contemplation to transfer to that quay the 
berths of some of the cross-channel steamers. Arrangements 
will thus be perfected for carrying passengers through from the 
central station, and from all the railways running into it, to the 
cross-channel steamers and vice versa, and for the transfer of 
their luggage from trains to steamers, and from steamers to 
trains. 

By reference to the maps, plans, and diagrams exhibited, the 
lecturer demonstrated the mode of construction of the proposed 
tunnels and subways. The tunnel from the central station to 
the harbour station under the river will be formed of two cast- 
iron tubes, put into position by means of a shield that will be 
forced forward under Berry Street, Rosemary Street, Waring 
Street, and Albert Square. This mode of construction will 
entirely prevent the extraction of moisture from the subsoil, 
and, therefore, will not in any way endanger the streets or the 
buildings on either side of them during the progress of the 
works by sinking or subsidence. The harbour station will be 
constructed under the river by means of a coffer dam, and as it 
will be in solid clay for more than half its height, there will be 
no difficulty in constructing it absolutely safe and watertight, 
all the work being executed in open cutting. The subway 
connecting the Northern Counties line with the central station 
will be formed of concrete between waterproof sheet piling, 
which will prevent any danger of injury to the streets or houses ; 
it will be “cut and cover’? work. The Great Northern Railway 
connection will be altogether open cutting, except where streets 
cross over it by bridges. The ventilation and lighting of the 
whole system has been most carefully worked out ; the main 
station will be ventilated by means of top ventilators in the 
roof, and by the open ends; the harbour station will have 
specially-constructed canopies to carry away the fumes from the 
engines when under the river, and these will rise up into ven- 
tilating towers some 40 feet above the street level. These towers 
will also ventilate the extreme ends of the station ; while the 
main arch will rise, in one span of 90 feet, to a height of above 
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35 feet from the rail level. The York Street subway will be 
ventilated by cast-iron openings in the street, standing up toa 
height of about 8 feet. These will be ornamental, and used as 
safety islands for foot passengers on the street level. The in- 
creased mileage that will be used by each railway, measuring 
not from the point of junction with the present railways but from 
the end of the present station into the centre of the new central 
station will be—the Great Northern, about 500 yards; the Belfast 
and Northern Counties, about 1,720 yards; the Belfast and 
County Down, about 1,180 yards. About 1,233 yards of the 
line running to the junction with the Belfast and Northern 
Counties, and about 1,342 yards of that to the Belfast and 
County Down, will be covered over. 

Mr. Lanyon went on to point out that the present passenger 
traffic into and out from Belfast is about 5,500,000 persons per 
annum, made up as follows :—The Great Northern Railway, 
about 1,500,coo; the Belfast and Northern Counties Railway, 
about 1,500,000 ; the Belfast and County Down Railway, about 
2,500,000 ; which figures, at the end of three years, will, at the 
same rate of increase as that of the past three years, stand at 
about 6,600,000. The changes proposed to be made will, in his 
opinion and in the opinion of those who are promoting the 
undertaking, very largely increase the passenger traffic on all 
the existing lines of railway, by means of the arrangements that 
will be made in local and main line traffic. 

The lecturer then proceeded to describe the proposed new 
central station and hotel. The new station will have a super- 
ficial area of glass roofing of about 104 acres, placed about 40 feet 
above the level of the platforms, so that the light and ventila- 
tion will be perfect. It will occupy the whole of Smithfield and 
the ground lying between Smithfield, Mill Street, and College 
Street, and from Queen Street in a westerly direction to a street 
to be made in lieu of King Street, some so feet west of it. 
There will be about 8,700 feet of arrival and departure platforms. 
Each arrival platform will have its own cab rank, with easy 
approaches to the: surrounding streets. The station buildings 
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will be approached from Castle Street, which street will be made 
60 feet wide, and all the other streets round the station buildings 
about 50 feet wide. The station buildings will be set back 
about 30 feet from the line of Castle Street, and will have a 
frontage to that street of about 530 feet, and a width of about 
60 feet. There will be three approaches from the street level to 
the new station, one from a new street running from Castle 
Street to Berry Street, one in the centre of the station in Castle 
Street, and a third in King Street. From the station corridors, 
which are to be very wide, there will be staircases and lifts to 
each platform. There will be an auxilliary booking-office in 
Berry Street, quite close to Royal Avenue ; this will be mainly 
used in connection with County Down excursions and other 
traffic. At either end of the station their will be footbridges 
connecting all the platforms, and there will be exits from the 
station in Smithfield North, College Square East, and Queen 
Street. The site for the hotel has not yet been definitely fixed. 
It may be either Castle Street, over the station buildings, or at 
the corner of Royal Avenue and Berry Street. The accommo- 
dation in it will be from 150 to 200 bedrooms, and in addition 
to the usual hotel requirements there will be provision made 
for ample stockrooms and a hall tor public and private meetings 
and entertainments. The hotel will also be fitted with passen- 
ger and luggage lifts and all modern conveniences. The station, 
the subways, the tunnel, and the hotel will be ad curonene 
out by electricity. 

In conclusion, the lecturer said :—Assuming that the carrying 
out of the Central Station and railways scheme will be a great 
advantage to the city, and I believe it is almost a necessity, it 
deserves the cordial support of the citizens of Belfast; for, if the 
proposed junction of the three lines of railway is not effected 
now it will probably never be effected, because in the course of 
a few years, at the present rate of progress in Belfast, the site 
of the proposed station would be practically unpurchasable ; 
while if the matter is heartily taken up now there will be 
really no obstacle of any considerable dimensions in the way, 
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and in five years’ time we may all hope to be here to see the 
trains of the three railway companies steaming into and out of 
the Belfast City Central Station, carrying passengers through 
from railway to railway ; carrying the city merchant in twenty 
or twenty-five minutes’ time from the very heart of the city 
to his seaside home at Bangor, Helen’s Bay, Whitehead, White- 
abbey, or Jordanstown ; or, in a shorter time, to Lisburn, Dun- 
murry, or Balmoral; converting many of our neighbouring 
country towns into suburbs of Belfast ; and last, not least, 
delivering Her Majesty’s mails and parcels direct into the 
General Post Office, and receiving them direct from the same 
establishment. These surely will be boons to the travelling 
and mercantile public of Belfast which, when realised, will excite 
wonder in their minds that the Belfast City Central Station and 
Railways were only so recent a creation. 

Mr. Younc—Mr. President, as you have called upon me I 
may be allowed to say a word with regard to the geological 
features of the scheme. I have had some experience with foun- 
dations in Belfast, and I think Mr. Lanyon is not at all mistaken 
in what he says regarding that ugly word sleetch. It isa marine 
deposit, and it consists mainly of fine sand and clay of a tena- 
cious character. It rests upon a bed of, not boulder clay as I 
think was generally understood, but a firm clay of a plastic 
character almost entirely free from boulders, so that I believe if 
. the system of street piling that Mr. Lanyon referred to be care- 
fully driven perfectly close, there need be no apprehension of 
the sinking of the buildings. With reference to the shield Mr. 
Lanyon must allow me slightly to correct him. In the case of 
the Thames tunnel there was a shield invented by Brunel, and 
I had the pleasure of conversing with one of his engineers when 
he described to me that very shield. It was not intended 
originally, but was designed subsequently when the bed of the 
1iver had broken into the tunnel.. I think the position of the 
Central Station extremely good considering all the circumstances 
of the case. JI was under the impression that Mr. Lanyon 
wanted to take the premises we are now occupying, but I don’t 
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see them upon the map. I know he served the Trustees with 
notice. I quite agree with Mr. Jaffé that it would be most 
desirable to have this Central Station for Belfast, and the 
strange thing is that these railway gentlemen seem so apathetic 
about it. I cannot understand that. I am not much ofa rail- 
way man myself, but I certainly think they should assist this 
proposal as far as possible. 

Mr. Munce—I did not know I should be called on to speak, 
and am taken a little by surprise. It is rather disappointing 
that the diagrams are not clearer, as many at this part of the 
room were unable to see what was being pointed out. Probably 
every one in Belfast has the idea that a Central Station would 
be a great convenience, and the question has occupied the public 
mind for years. Theold Central Company had various schemes 
for uniting our Railways, but unfortunately no scheme hitherto 
proposed has been successful. My remarks will only refer to 
the scheme as explained to-night. The position of the station 
would seem to make it impossible to pass from Great Victoria 
Street to York Street without a serious detour via either Done- 
gall Place or the proposed new street off College Square North, 
instead of the direct route of King Street, Smithfield, and 
Gresham Street now available ; and it would have been inter- 
esting to hear the names of all the streets interfered with, 
closed, or left open for traffic, because connecting streets between 
different portions of the town are of much importance. It isa 
pity a complete longitudinal section of the scheme is not shewn 
to enable the audience to see clearly the levels with reference to 
the present surfaces of the streets, and how much of the 
railways are intended to be open and how much in tunnel—it 
would also have made the description of the ventilation more 
clearly understood. Mr. Lanyon mentioned one place where 
I1oo yards of line included 1300 yards of tunnel—this is not 
quite clear. We have not been told the intended gradients of 
the station approaches from the streets, which would be inter- 
esting, seeing that the platforms of the Central Station would be 
4 feet below low water level, and those of the Harbour Station 
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between 30 and 4o feet below quay level. I could not follow 
the description of the subway along the quays, because high 
water level being about five feet below the quay level, openings 
at steamers would let in the tide. In constructing the tunnel 
under Rosemary Street with the shield, how will it be managed 
where the structure approaches the surface? Can it be made 
without disturbing the surface, and if not, how long will the 
street be closed for traffic? In the case of York Street the 
diagrams shew the railways, and a subway for pipes, but none 
for drainage. Subways are very good in their way, but it is 
found that 90 per cent. of the openings in streets are for service 
pipes and not for mains. There should be a subway on each 
side of the line. There are other matters on which information 
_ might have been given, but I will only mention the estimate. 
This is most interesting. We have read £600,000, but I am 
afraid there is an error here, as authentic records of similar 
works give the following rates :—Metropolitan Railway (Lon- 
don), £630,000 per mile; District Railway (London), cheapest 
parts £400,000 per mile; Severn Tunnel, £2,000,000 for 44 
miles, 2} miles being under the river, and taking fourteen years 
to make; Mersey Tunnel, £500,000 per mile. I trust Mr. 
Lanyon may get his railway made for the price named in the 
newspapers, but I fear it ; perhaps he will give some informa- 
tion on this point. We are obliged by his interesting des- 
cription, and hope he will not take these remarks as made in 
an unfriendly way. 

Mr. Gray—As to the commercial aspect, I cannot speak, 
but I think none of us need be at all alarmed about the cost of 
the project ; I am very sorry myself that I cannot join the 
syndicate. The general public, of course, will think not so 
much upon the commercial aspects of the undertaking, or upon 
the engineering skill displayed in it, as upon their comfort 
hereafter in travelling by it. Upon this point they may rest 
assured. When the matter is in the hands of gentlemen like 
Mr. Lanyon we may feel perfectly safe. As to the question of 
this unfortunate sleetch, I consider Mr. Lanyon has to a certain 
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extent placed himself at a disadvantage in making so much of 
the sleetch, because many engineering projects have been carried 
through in Belfast with water and difficulties that are far 
greater than sleetch ; I don’t think he need lay much stress upon 
this. I would not go so far with Mr. Young as to depend upon 
the boulder clay alone; I believe they will find not this clay so 
much as the solid substratum of red sandstone below it. Like 
one of the objectors who spoke, Mr. Munce, who tried to make 
minced meat of the whole affair, I should like to have seen a 
longitudinal section. I think you will find in the great majority 
of cases the tunnelling will be on a solid substratum of sandstone, 
and that there will be only occasional difficulties in the way. 
While this tunnel is quite feasible in the hands of competent 
engineers and supported by the people in London or elsewhere, 
it will be important to make it perfectly watertight. 

Mr. Macasszy.—lIt will be in the recollection of many here 
to-night, the statement made by a very eminent visitor we have 
had lately—I refer to Mr. Harry Furniss—that the Belfast 
people were fit for nothing but making money. I think if he 
came in to-night he would say that we could do mere than 
make money. We can come and give a careful and reasonable 
consideration to a proposal, such as Mr. Lanyon has put before 
us, and measure its probabilities and difficulties, both froma 
commercial point of view and that of the prosperity of our city. 
I think, sir, it is a matter for congratulation that Mr. Lanyon 
has moved out of the usual course, because it is not a usual 
thing for the engineer of a scheme to put it before the public 
in a meeting like this, with the risk of hostile criticism. Itisa 
matter of congratulation, further, that he has chosen your 
Society, presided over by you, sir, as the medium of communi- 
cation with the intelligent public of Belfast. Now, you will 
all agree with me that the engineer has often to submit to 
criticism of a hostile and severe character. The unfortunate 
engineer has not only to submit his scheme to the public before 
it is properly matured, but is expected to answer questions 
before he has got his answers ready. Mr. Lanyon has taken 
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the proper steps to-night to put his scheme fairly before the 
public. As to the merits of the scheme itself, I think it almost 
goes without saying that it would be a good thing for our city, 
its suburbs, and its teeming population, if we had these three 
branch railways connected with a Central Station, and I think 
we should keep that leading fact before us when we come to 
consider and criticise. I think in answer to all the objections 
of my friend Mr. Munce as to whether this street is to be kept 
open or that one is to be closed, I should say, let us have our 
Railway, and let us have our Central Station, and the learned 
Town Clerk of Belfast, assisted by my friend Mr. Bretland, 
will take care of the streets. No Belfast man need be afraid of 
his interests so far as the stability of the streets is concerned. I 
-consider the scheme as a whole on broad lines; don’t trouble 
us with matters of detail. There is no doubt if you make these 
railways, they not only do good to the town but increase its 
population. Numbers of our business men would be glad to 
have a Central Station. We could sleep in the country at 
night, and come to work in the morning. I think it would be 
a good thing if more of us did so, and I am sure this will be 
one result if the railways are made. As regards the details of 
construction, we know a little about the sleetch which has been 
so much spoken of. In the first work constructed by the 
Harbour Commissioners some years ago, the experience in 
connection with the dock walls was not a happy one. Sleetch 
was the difficulty, but the later engineering of the Harbour 
Commissioners under Mr. Salmond was very fortunate and very 
successful, and I should say in view of the building of a wall 
such as has been constructed by the Harbour Commissioners, 
knowing what I do of sleetch, that J do not anticipate any 
insuperable difficulty in carrying out the works. What Mr. 
Lanyon describes now has been done over and over again in 
other places. We are really following out the experience and 
practice of Glasgow, London, and other cities. Everything of 
this sort largely turns on the successful working out of details, 
but these have all been dealt with before, and I hope the public 
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in considering this scheme will not be led away from the main 
thing, let us have our Railway and our Central Station. I 
believe it would not only largely accommodate the present 
traffic, but would increase it. This tendency to run away into 
details is rather ill advised. It reminds me of a story regarding 
a shipwreck not long ago.—A farmer went down on the back 
of an old grey mare tothe rescue. He backed the mare into 
the water where he saw a man struggling for his life. ‘ Haud 
on by the tail,” the farmer shouted. “Naw, naw,” cried the 
other, ‘‘she might kick.” ‘Toots, mon,” replied the farmer, 
“ what’s a kick compared to droonin’?” The kick was a small 
thing compared with the man’s life, and all these things are 
small compared with the great issue before you. The details 
will be thoroughly sifted and settled before the work is carried 
out. Mr. Lanyon has had great experience in such matters ; 
and in going with a scheme of this kind before a Parliamentary 
Committee, it must be shown first of all that there is a great 
necessity for it. I do not ask you to attach any importance to 
my own opinions. I am here as one of the public myself, but 
I ask you on the evidence and the facts before you whether it 
is not a fair conclusion that the scheme will be a good one. I 
also refer you to the opinion of Sir Frederick Bramwell, a 
gentleman who has investigated matters of this kind. Our 
scheme is very much on the lines of those of London and 
Glasgow, and the difficulties suggested here have been overcome 
in those instances. The Glasgow folk are very shrewd, and if 
we follow their lines we shall not be far astray. 

Mr. Conway ScotT.—I am greatly disappointed, for I expected 
to have heard very serious and weighty objections raised to this 
line of Mr. Lanyon’s, but the objections this evening are con- 
spicuous by their absence. My friend Mr. Munce raised an 
objection that Mr. Lanyon did not produce certain sections 
which he considers necessary. He also objects because certain 
streets will be closed, but I think we may leave all these details 
to Mr. Munce himself and the Improvement Committee. The 
only objection that I have heard is the sleetch, and EF really do 
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not consider that a very great objection. It is not such a 
difficult matter that engineers cannot overcome it. Why should 
Belfast stand in the way if these London people wish to spend 
a million of money in Belfast? I have never yet heard of any 
English company proposing to spend £500,000 in Cork, Gal- 
way, or Dublin. They come to Belfast because they have faith 
and confidence in Belfast. I may give as an instance, that some 
gentlemen lately waited upon a distinguished Englishman in 
London on acertain business. The expressions of opinion that 
this distinguished Englishman made regarding Belfast appeared 
extraordinary to me. He said he considered Belfast was the 
most rising and prosperous town in the three kingdoms, and I 
quite agree with him. It is a compliment to you that an 
English syndicate should come over here and offer to spend 
their money and not ask you for a penny unless you like. Do 
gentlemen here think Belfast will remain stationary ? English- 
men don’t. The Railway may not pay now, it may pay 20 or 
30 years tocome. There are many cities in England where 
there is more employment of a certain class, but I think there 
is no city in the three kingdoms where men, women, and 
children can get such useful and constant employment. I have 
heard that from workers themselves. There is another thing ; 
people are crowding into Belfast from every part of Ireland to 
educate their children and put them into business. The city, I 
think, is bound to go ahead, and if you don’t support this 
scheme we have not as much confidence in our city as we 
ought tohave. I think you will makea great mistake to reject 
this scheme. Regarding the difficulties, there are difficulties in 
everything ; but why should difficulties be considered so enor- 
mous in Belfast which have been overcome in London and 
other places? I hope, gentlemen, you will support this Railway 
thoroughly and unanimously. 

Prof. J. D. Everetr.—The chief difficulty that I came here 
in the hope of hearing explained is a difficulty that was raised 
in a discussion which took place in this room upon the projected 
Channel Tunnel, and that is the enormous expense of keeping 
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out the water in addition to pumping it out in the first instance ; 
but we have heard nothing of this to-night, and no one has 
told us that there would be any serious expense in pumping out 
the water coming in. It is a matter of detail which only 
practice can decide, but the difficulty would strike myself, and 
we know that Belfast is on a quicksand. I myself saw the screw 
piles driven by hand instead of by the usual mechanism, because 
the sand was so soft, when they were making the Central 
Railway Bridge, and we know that cellars in certain parts 
of Belfast are often flooded ; but we have heard nothing to- 
night of the precautions that will be taken to keep out water. 
Flowever, if the engineers are satisfied on that point, J am 
satisfied. I certainly think it is a great blot on our system 
generally at present, that when you want to go from Portrush 
to Dublin you have to make a break of a mile in Belfast. You 
arrive by one train and wait, perhaps for hours, until there is 
another train to start; it isa great nuisance. I dont think 
there should be any difficulty about the ventilation ; the trains 
will be going the same way, so they will carry the air in one 
direction. I wish the project all success. 

Prof. FirzGERaLp.—I think in his paper Mr. Lanyon very 
wisely avoided any discussion of estimates of cost, because in a 
general meeting such as this the majority of people present 
are not competent to form an accurate opinion of the value of 
estimates, so that in any case it is impossible to enter into a 
discussion on that point. However, I think we are all of the 
opinion that it would be a great convenience to have a station 
in some such central place as that selected. If circumstances, 
which invariably alter cases, had been other than they are, it 
might have been possible to put the station at such a level that 
streets would not have to be altered ; but, of course, you have 
to do what can be done with the state of affairs as they are, and 
Mr. Lanyon has taken very great trouble in bringing this 
important subject before us in so interesting a manner. I shall 
now call upon him to make his reply. F 

Mr. Lanyon said in reply :—It has been more than gratifying 
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to me to find the sensible and kind way in which the 
remarks I have made to-night have been taken. No criticisms 
have been made that I could call unfair, or pushing a point 
against the scheme. My old friend, I think I may call him 
such for he knew me when a baby in arms, Mr. Young referred 
to Brunell’s shield. Brunell invented a wooden shield which 
he wrapped around with iron and used most successfully ; in 
fact it was the only thing by which they were able to face the 
difficulty of piercing the Thames Tunnel after it had been given 
up and closed for eight years. Regarding the remarks made by 
Mr. Munce, I don’t think we need trouble ourselves further 
about them than to say we leave them with him at the Town 
Hall where he has all the plans, and any information that may 
be required from mein going through those plans I shall be 
only too pleased to give fully and in any way desired, except the 
estimates, and I ask him to forgive me about this, because I 
am so pressed that if I had to go into the details of the estimates 
I should collapse altogether ; and 1 also quite agree with the 
latter speakers that the cost is a question for the gentlemen who 
find the money. (A voice, “ Not altogether.”) Some gentleman 
says “not altogether,” but I think that the gentlemen who pay 
the piper should be left to choose the tune. The gentlemen I 
refer to ask the public for nothing. You as representing the 
public have the option, a complete option—there is no coercion 
whatever on the part of the London syndicate—of going on 
their line or not as you choose. You cannot expect to go for 
nothing. Is there any conveyance that you ever travel by, not 
excepting your own property or the property of another indi- 
vidual, that does not cost you something, be the same more or 
less? With regard to Mr. Gray’s remarks, he is perfectly 
correct. We meet the red sandstone for a considerable portion 
of our work. I have simply given you the worst points in 
order to make you understand them. I have not told you the 
good points. Mr. Macassey has been gocd enough to refer to a 
high level line. We had a good deal to do with that together, 
and I must acknowledge his kind remarks of to-night as those 
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of a brother chip. From experience in connection with the 
Bangor extension of 1877 and’g, and the proposed extension 
of the Northern Counties to the old Academy buildings in 
Donegall Street, I have come to the conclusion that an overhead 
line is not feasible. The cost would be too great, and I think, 
if for one moment you follow me, it must be patent to everyone 
within my hearing that what I say istrue. As to Prof. Everett’s 
question regarding pumping, it will be almost unnecessary in 
this case, because the use of the shield and its accompanying 
air pressure would prevent water coming in, and also the 
street piling would prevent water coming in; therefore pumps 
are not likely to be much required. Of course if we come 
across streams they will have to be dealt with, either piped or 
pumped out ; but as the gentlemen you have heard speaking, 
Mr. Young and Mr. Gray, both leading authorities on this 
question, have spoken about this clay or sleetch, I may tell you 
it is a perfectly fine clay, and so stiff that when the boring tools 
get into it they twist like a corkscrew. With regard to ven- 
tilation, of course in the down line there will never be any 
steam (in a down grade of I in 73 you won’t require steam). 
(A voice, ‘ But there will be smoke.”) Of course there will be 
smoke in both, but the trains passing through will act asa 
piston, they will drive everything before them, and the fresh 
air will follow. [ think these are the only remarks I have to 
reply to, and again thanking you for the kind way you have 
listened to me, I can only agree with you in wishing the — 
scheme every success. 


27th Fanuary, 1892. 


Proressor M. F. FizGerap, B.A., C.E., in the Chair. 


L. L. MacasseEy, Esq., C.E., Barrister-at-Law, gave a lecture 
on 
THE FILTRATION WORKS FOR THE IMPROVE- 
MENT OF THE WATER SUPPLY OF BELFAST. 


THE PRESIDENT said that before calling upon Mr. Macassey to 
read his paper he had to ask Mr. Murphy to move a resolution 
with reference to the late Bishop of Dewn and Connor and 
Dromore, who was a member of this Society. 

Mr. J. J. Murpuy said he had been requested to move, and 
he did so willingly, that the Secretary be directed to express 
the sympathy felt by the members of this Society with the 
family of the late Rev. Dr. Reeves, Lord Bishop of Down and 
Connor. To an Ulster audience, and especially to a Belfast 
audience, he need not mention how well known the late Lord 
Bishop was as an Irish antiquarian. Indeed, in some branches 
of that important subject he was the highest authority in the 
world. On coming to reside in Belfast about six years ago he 
immediately became a member of this Society, and although 
not a very constant attender at their meetings he took a warm 
interest both in the proceedings and the collection of the 
Society. He had no doubt the resolution would commend 
itself to the feelings of all present. 

Mr. Lavens M. Ewart, J.P., seconded the resolution with 
feelings of the deepest regret. It was unnecessary for him to 
add to what Mr. Murphy had said upon the subject. 

The motion was then passed in silence, and 

Mr. Macassey then proceeded with his lecture, and said :— 
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The supply of water to such a city as Belfast must be regarded 
as a matter of supreme importance, and I, therefore, think it is 
a subject not unsuitable for consideration by a meeting of the 
members of the Natural History and Philosophical Society. 
Our programme for the past and current session has included 
several papers on subjects of great moment to the travelling 
public. We have had interesting lectures on channel tunnels, 
canals, and urban railways. But I now ask your indulgence 
for a short time, while I describe what is being done by our 
local water authority for the improvement of the quality of the 
water supplied to the residents of Belfast and the outlying 
districts. Such a matter has to do not only with convenience 
and comfort, but also with health and life, and it therefore 
seems to me a ground for congratulation that your Council 
has afforded me an opportunity of telling the members and 
the general public what has been done to make our water 
supply as good as possible. But, before going into the details 
of the case, let me say a word about the rapid growth of 
Belfast in population and also in trade and manufactures. In 
1874, when I became connected with the water-works of the 
city, the population was about 185,000; now it is about 
256,000, or an increase of about 71,000 persons. In other 
words, the Belfast’ of to-day is, roughly speaking, made up of 
the town of 1874, with the city of Cork added on. I should 
mention, however, that the public water supply is afforded 
also to residents in the suburban districts, with the result that 
the total population under supply is about 270,000 persons. 
In the same period—viz., from 1874 to the present date—the 
total daily supply has been gradually increased from 4,000,000 
gallons to about 9,500,000 gallons. In 1874 the amount of 
water used for trade purposes was comparatively small, but 
at the present time, out of a gross consumption of about 
354 gallons per head per day, the special supplies absorb about 
eight gallons per head per day. Now, during the past fifteen 
years the members of the Water Trust have endeavoured to keep 
pace with the growth in the numbers of their constituents. 
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They have endeavoured to act as good trustees, and I think the 
general feeling amongst the public in Belfast is that the water 
supply has been fairly well maintained. Most public boards 
are usually regarded as targets for the attacks of both critical 
and dissatisfied people, but I think I may congratulate the 
members of the Water Trust on having suffered less from the 
arrows of the critics than most gentlemen occupying the same 
position before the public. 

But, all the same, there have been some members of the 
community who have expressed doubts as to the quality of the 
water supplied to Belfast. Like all waters collected from a 
catchment of mixed character, that supplied to Belfast becomes 
more or less turbid after heavy rains. Thus when the reservoirs 
get rather low, towards the end of the summer, and a heavy 
rain occurs, the water becomes discoloured from the presence of 
suspended matter of an earthy or vegetable character. Now, 
the earthy element can be effectively got rid of by subsidence 
in a reservoir, but the operation is not so easily managed with 
vegetable matter. It is so light that it does not settle to the 
bottom of a reservoir. The Water Commissioners have very 
large storage space at their works. hey have, in fact, some 
eight large reservoirs with a total storage capacity of about 
2,200,000,000 gallons. And the beneficial effect of the subsid- 
ing power of such large reservoirs must, no doubt, be very great; 
but after all that care and attention can do in the matter, the 
town water has always aslight tinge of colour, slightly in excess 
of that supplied to Glasgow; and after heavy rains the amount 
of colour is very seriously increased. At various times during 
the past two years the quality of the town water has received 
close attention from the authorities. A number of reports and 
analyses have been made, and there seemed to be a concensus 
of scientific opinion that something should be done to give the 
town water to the consumers in as good a condition as possible. 
The Commissioners were satisfied that the water was good and 
wholesome, and so they were advised by high authority, but 
they determined to make it as good as possible. It was, therefore, 


Water Supply of Belfast. 59 


decided to follow the course adopted by other towns, such as 
Bradford, Liverpool, and Edinburgh, and to filter the town 
water. he necessary powers were obtained from Parliament, 
and the works are now under construction. 

But before I proceed with a formal description of the filtra- 
tion works, I must offer a few observations respecting the 
object of the process of filtration. Now, as is generally known, 
we do not get water absolutely pure in nature. Even in rain 
water there are found ammonia and particles of dust, earthy or 
organic as the case may be, which the rain, as it were, washes 
out of the atmosphere. Hence, where the expression pure water 
is employed, it must be understood in a limited sense—viz., 
water so free from objectionable constituents as to be safe and 
wholesome for potable purposes. Thus we find in many waters 
a considerable amount of total solid matters to the gallon, and 
yet the water may be quite suitable for drinking purposes. 
Within certain limits solid matters fer se are not necessarily 
injurious, and the character of the solids must be looked to 
before an opinion can be formed. Thus, the presence of say 
ten grains of carbonate of lime per gallon in a drinking water 
would not condemn it, but two grains of organic matter to the 
gallon would show the sample to be quite unsuitable for all 
potable purposes. Impurity in water may exist in the form of 
mineral or organic bodies or gases, and the question is how 
these are to be removed, or so far reduced in amount, as to 
render the water desirable for domestic use. Take the case, 
then, of a water drawn from a river which drains a large tract 
of country like the River Lea at Cork or the Thames above 
London. In the latter case something like five millions of 
people draw their supply from the river. In fine weather the 
water is clear and well tasted, but in broken and rainy weather 
the rivers receive a large addition in the way of earthy matters, 
decayed vegetable bodies, and, what is the worst of all, a large 
amount of organic matter of an animal character. Toa smaller 
extent the same applies to waters collected into reservoirs from 
catchments of a mixed character. In flood time the water 
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receives its burden of earthy impurities, and also those of a 
vegetable character—due to decaying leaves, weeds, grass, and 
perhaps a little bog stuff. Happily in the case of catchment 
area water there is not much danger from animal pollution, 
because the sources of such contamination are generally tco few 
to have any material effect on the quality of the resultant 
water. Now, when the raw material, so to speak, is of such 
a kind, water authorities have in the past had rather rough 
times of it with their consumers, and, as the outcome of full 
investigation, sand filtration has been adopted in a large number 
of towns. There are, of course, other ways known of freeing 
water to a greater or less extent from the objectionable matters 
contained in it. I have already spoken of subsidence. There 
is also the aeration process, such as passing the water over a fall 
or weir. . And, again, a new process has been tried by which 
an electric current is passed through the water, with the result 
that the organic matter in suspension is carried down as a 
precipitate. Most authorities, however, hold that filtration in 
some form or other is the only practicable mode of removing 
objectionable impurities from drinking water. And as my time 
is limited, I must not detain you by saying anything upon other 
methods of purification. To pass on, then, our first idea of 
filtration was derived from nature. ‘Thus we have, no doubt, 
seen a well sunk near a river bank giving bright pleasant 
water, whilst that in the river was too foul to drink, or even to 
wade in. Again, one part of a river may be ina clay district, 
and the water muddy and unusable ; but further down, with a 
slower velocity, and the water passing through gravel and sand, 
we get the water as clear as could be desired. After a good deal 
of failure, and a number of very costly experiments, the modern 
sand filter used by water authorities has resulted ; and I think 
I may say with perfect accuracy, that when properly made and 
carefully worked it is a very efficient means of improving the 
quality of atown supply. The present system was not, however, 
settled all at once. We had lateral filtration, upward filtration, 
and finally downward filtration, and the latter system has taken 
the foremost place. 
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As will occur to those present, sand is not the only medium 
used for filtration purposes. This is quite true, and I regret 
that I cannot say something about the many filtering mediums 
now available for domestic use. Thus we have animal char- 
coal in grains and in block. We have also spongy iron and 
polarite ; also the well-known and efficient Filtre Rapide, all 
of which for household purposes seem to leave nothing more to 
be desired. But all household filters require to be paid for, and 
to the general bulk of our population this is a strong bar to 
their use. Further, they require to be cleaned and renewed 
from time to time, and this is a further obstacle to their general 
employment. In fact, in many cases the domestic filter even- 
tually becomes a valuable pantry ornament, and at this stage I 
must leave it. 

By means of a well-constructed and well-managed system of 
sand filtration, the authorities in many towns have shown that 
it is possible to deliver to their consumers a water, bright, 
pleasant-tasted, and showing a fair analysis, which, if unfiltered, 
would be often turbid and unsatisfactory to the consumers. 
Take the case, for instance, of London, which mainly draws its 
supply from the Thames above Hampton Court. Here is a 
sample of unfiltered Thames water, taken in the month of July, 
which Professor Wanklyn shows, according to the well-known 
ammonia process, to contain as follows :—Free ammonia, 4°5 
parts per 100 million; albuminoid ammonia, 28. After filtra- 
tion through sand by one of the companies, the resultant water 
gave the following :—Free ammonia, I part per 100 million ; 
albuminoid ammonia, 6. Before passing from this I may 
mention that on an average the Thames water after filtration 
gives an analysis as follows:—Free ammonia, 2 parts per 100 
million ; albuminoid, 8. But I shall now be asked what I 
mean by so many parts of ammonia, and in reply I say that 
many chemists accept this method of measuring and indicating 
the quantity of organic matter in a given sample of water. We 
all know the pungent odour often felt in the presence of decay- 
ing organic matter. ‘Ihis is due to the ammonia which results 
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from the destruction of such matter. Now, by the ammonia 
process the organic matter in a given quantity of the water is 
destroyed, and the resultant ammonia is measured. The 
ammonia is thus an index or measure of the organic matter 
present in the water. It may be asked, however, why we get 
the ammonia under the two headings of free and albuminoid. 
Well, the answer to this is very simple. Some of the organic 
matter may have already undergone decomposition, producing 
ammonia. This ready-made ammonia is called free ammonia. 
Then, there is some organic matter in the water which has 
not yet decomposed. Vegetable matter, for instance, takes 
more time to decompose than matter of animal origin. This 
the analyst destroys by distillation, and obtains the resultant 
ammonia, and the latter is called albuminoid ammonia. I 
must not, however, pursue this part of the case further. I 
merely wish to show that the organic matter in the water is in 
most cases the dangerous element, and the ammonia process 
professes to indicate how the water stands in this respect. 

The Water Commissioners, after a full examination of nearly 
all the waterworks filters in the United Kingdom, determined 
to follow the same lines as London, Dublin, Bradford, Edin- 
burgh, Liverpool, and a number of smaller towns. In these 
places the water authorities have adopted vertical filtration 
through a layer of sand, resting on layers of gravel and 
broken stones. The total thickness of the filtering materials 
varies from four to eight feet. As will be readily understood, 
the rate of filtration has a good deal to do with the success of 
the process. Thus, if we pass through a filter a given quantity 
of water in a day, it will be seen that the resultant water will 
not be so clear and good as if a period of two days was allowed 
for the operation. The speed of filtration is generally expressed 
as so many gallons per twenty-four hours per square yard of 
filter surface. In Edinburgh the rate is about 1,000 gallons per 
square yard of sand surface in the day. Throughout England 
the rate varies from 1,000 down to S00 gallons, and in the new 
works about to be described a speed of 500 gallons per square 
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yard has been adopted. This figure has been recommended 
to water authorities in England by the Local Government 
Board of Whitehall. The Commissioners have thus taken for 
Belfast the most efficient rate adopted in existing systems. 

For dealing with that portion of the Belfast supply which 
comes from the Carrickfergus district, and which amounts to 
7% million gallons per day, five filter basins are being con- 
structed at Oldpark near the present high service reservoir. 
One bed will be always out for cleansing, so that four will have 
to do all the work of filtration. The average effective area of 
each basin will be about 3,800 square yards, and the total of all 
the beds about 19,000 square yards. The water will be passed 
on to the filters from the Woodburn Conduit, and, after 
filtration, it will be delivered into the high-service reservoir. 
The Forked Bridge station will consist of four filter basins, one 
of which will always be out for cleansing. The quantity of 
water to be dealt with here will vary from three to four million 
gallons per day. Each bed will have an effective area of about 
2,700 square yards. Thus at the two stations there will be in 
all some 30,000 square yards of sand area. The mode of con- 
struction of all the filters is the same. The basins are formed 
in cutting or filling, as the levels of the ground suit. The 
bottom and slopes are lined with gin. thick of concrete, and a 
neat cope is formed above the ground line. The concrete was 
made of about five parts stone and chippings, then two parts 
sand, and one part cement of best quality. Along the centre 
of the floor there is a drain or channel for collecting and con- 
veying the filtered water to the outlet. Now, let me describe 
the filtering material. This begins at the bottom with a layer 
of whinstone larger than road metal, gradually reducing in size 
to chippings, then to gravel. Afterwards comes a 2ft. 6in. 
layer of Dundrum sand, finishing fine on the top. The total 
thickness is about sft. 6in.; then there is 1ft. 6in. water space, 
and 2ft. of a margin. In total depth the filter basins measure 
oft. I now come to the subsidiary works, which require a few 
words of explanation, The unfiltered water is conveyed to a 
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spreading trough on the top of the sand, by means of which it 
is delivered gently, and disturbance of the sand prevented. 
There are pipes laid in the concrete slope from the bottom 
drains to allow the upward passage of the air as the water 
gradually works down from the top of the sand. Provision is 
made at the outlet wells, by means of a partition of stop planks, 
for regulating the quantity of water to be passed through the 
filter, or in other words keeping the proper head of water 
according to the condition of the filter. The upper edge of the 
partition is formed with a notch or check and a scale attached, 
so that the foreman can tell at a glance the rate per day at which 
the filter is working, and regulate the valve accordingly. 

As will be recognised by those present, great care is necessary 
in washing all the coarse materials and sand put into the filters. 
This washing is done in tanks having perforated bottoms, and 
a supply of water laid on under pressure. Each tank holds 
about three tons of sand, and when the latter is laid in, the 
six-inch valve is opened. The water rushes up through the 
perforated bottom, and flows away at one end, which is made a 
little lower than the top of the tank. A few minutes of vigorous 
stirring up with shovels soon frees the sand from all earthy or 
vegetable matter, and it is then wheeled away to the filters. A 
permanent washing tank of the same kind is placed in the 
centre of each filter, and it is in these that the periodic sand- 
washing will be carried on from time to time. After being in 
work for a period varying from three to six weeks, a sand filter 
requires to be redressed. This operation consists in turning off 
the water, and then scraping the upper half-inch of sand in 
which the sediment from the water is generally found collected. 
The dirty sand is then passed through the washing tank, and 
afterwards respread on the top. With this the operation of 
cleansing or redressing is complete, and the filter is again ready 
for use. 

But some one may, perhaps, now ask, does not a sand filter 
become foul all through its layers, after long-continued use? 
I answer no, provided the filter is regularly cleansed as I have 
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described, and that it is not overworked. By passing too much 
water through a filter the dirt may be driven down deep into 
the sand, and if this is continued long enough, the whole sand- 
layer may have to be taken out and rewashed. With proper 
working, however, experience has shown that all the visible 
dirt is caught in the upper half-inch of sand. ‘The lower part 
of the sand-layer and the gravel and stones remain clean for 
years. In fact, I have known filters made over thirty years ago 
where the lower layers have never been disturbed. 

Another question, however, arises at this stage, and it is this, 
*‘ Why employ at great expense a depth of four to six feet of 
material, if the work is all done by the upper half-inch of sand ?” 
This is a natural question, but it is one that has never been 
satisfactorily answered. Many attempts have been made to 
filter with a thin body of material, but they have been failures. 
With the thin layers the water is not rendered so clear, and 
even when this has been done, the resultant water when 
analysed does not compare favourably with water filtered 
through the deeper stratum. What, then, is the nature of the 
effect produced by the lower layers of material upon the water 
passing down? Observation by means of the ammonia process 
shows a greater reduction of the organic matter in the water 
than if a thin layer be employed, and yet there is no visible 
deposit on the lower sand and stones. Some authorities attri- 
bute this beneficial result to oxidation, but the answer to this 
appears to me to be that the air in the interstices of the sand 
and gravel has all been driven out by the water passing down. 
Again, the good work done by the lower strata of the filtering 
medium has been explained by other authorities in the follow- 
ing ingenious way :—In the water passed on to the filter there 
is a certain amount of free oxygen. This is not immediately 
operative in attacking the organic matter in the water ; but the 
presence of and contact with a third body—viz., the particles of 
sand or gravel—immediately renders operative the oxygen in 
the water, which then attacks the organic matter. This is 
known in chemical science as the catalytic process, and the 
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explanation is certainly very ingenious. I leave the matter, 
however, to be followed up by some one more competent than 
myself to deal with it, and I pass from this part of the case with 
the observation that the experience of some forty years shows 
that the thicker layer of filtering material has given very satis- 
factory results up to the present, and any saving to be effected 
by using a smaller amount of material will be accompanied by 
a loss of efficiency. 

Let me now come to another question respecting the effects of 
filtration, and this is one of very great interest as well as im- 
portance. I refer to the biological influence or effect produced 
upon the filtered water by the process. Hitherto it has been 
supposed that filtration through sand or, indeed, any other 
material has not any effect in reducing the number of micro- 
organisms present in the water. I have often seen it stated 
that the pores of a sand filter are wide enough to allow 
thousands abreast per square inch to pass down. A very 
exhaustive series of experiments, made by Dr. Percy Frankland, 
would appear to show that filtration through sand, coke, or 
charcoal has, however, the effect of materially reducing the 
number of micro-organisms in the water under treatment. The 
original theory of filtration was that it cleared the water from 
visible particles, but that it had no further beneficial effect. 
Later investigations, however, showed that by the process the 
organic matter in the water was reduced to an important 
extent, and the inference was drawn that, therefore, the water 
was made safer for drinking purposes. The danger was 
regarded as existing in the organic matter, and medical men 
argued that the latter, when large in quantity, in its passage 
through the human system set up a state of intestinal disturb- 
ance which often resulted in zymotic diseases of some of the 
well-known forms. Thus, in the case of the Vartry water, 
when first introduced into Dublin, doctors were said to hold it 
responsible for a tendency to diarrhoea which prevailed for a 
long time in the metropolis. Now, it is very hard to say 
definitely whether organic matter in water is directly injurious 
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or not, but the experiments of Koch and Pasteur have estab- 
lished the fact that micro-organisms abound in waters highly 
charged with organic matter—in other words, the latter forms 
the nutriment for the micro-organisms. Hence, the less 
organic matter we have in a drinking water the fewer micro- 
organisms are likely to be present. The opinion is fast gaining 
ground that microbes have an active part in creating and 
spreading zymotic diseases, and this opens up a very wide field 
for discussion. Are all micro-organisms harmful to the human 
system, or only certain kinds of them? or are they only 
injurious in certain receptive states of the human subject, or 
perhaps in certain inflamed states of the microbes themselves 
after too free an indulgence in organic matter? These are 
questions of a highly interesting character, but we cannot stop 
to discuss them. Dr. Frankland has shown, however, by very 
numerous experiments, that in sand filtration the colonies of 
microbes are reduced to an extent ranging from 50 to 100 per 
cent., and that, within certain limits, the intercepting power is 
inversely as the speed of filtration. Why the upper surface of 
a layer of sand with pores large enough to be visible to the 
naked eye should intercept micro-organisms of which clusters 
of millions are invisible, is a question I cannot answer, and I 
leave it with the observation that the coating of sediment upon 
the top of the sand, which is more or less organic in character, 
forms a nutritive environment for the micro-organisms. Pos- 
sibly the latter collect there rather than investigate the sterile 
regions lower down. It thus appears that with a well con- 
structed sand filter, and regular redressing, water can be con- 
siderably improved in quality. The organic matter is reduced 
in quantity, and the micro-organisms to a very large extent 
intercepted. 

The works which I have briefly described will cost, in all, 
about £70,000, and will be capable of filtering 114 million 
gallons per day. The working expenses and annual cost of 
capital will come to about £3,650 per annum, or about £10 per 
day. This works out at 17s. 4d. as the cost of filtering one 
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million gallons of water, or one-fifth of a penny for 1,000 
gallons of water, not certainly a very high rate. But now let 
me ask, is it worth while spending such a sum on the filtration 
of the city water supply ? Will the process do any substantial 
good? First, then, let me point out that some of the gentle- 
men consulted in the matter have given their opinion that 
filtration would improve the appearance and quality of the 
water. Others again expressed their belief that filtration is 
necessary to render the water wholesome. In carrying out the 
system of works just described, the Commissioners have on 
their side all these chemical gentlemen whose attention has 
been called to the character of the water supply, But, again, 
the water will be clear and sparkling, and as such will be more 
attractive looking to the consumer than when tinged with 
colour. The public will, I think, in the future use more water 
both internally and externally, and this will, I think, be 
generally regarded as a most desirable state of things. Whether, 
however, the removal of a portion of the organic matter in the 
water, and the reduction in the number of micro-organisms, if 
any, in the water, will render the water safer, is a matter upon 
which Iam unable to express a dogmatic opinion, though I 
must admit that nearly all scientific authority goes in favour of 
filtration. No one can draw the line and say when the quantity 
of organic matter in water becomes dangerous, but I think we 
can all admit that the freer the water is from organic impurities 
the more satisfactory it is in every way. Further, in time of 
epidemic the public will have all the more confidence in a 
public supply of water carefully filtered, and everything that 
gives real grounds of confidence at such times must be regarded 
as well worth having. | 

There is the further observation to be made in the present 
case, that the large outlay on the filtration works does not 
involve any increase in taxation. I think, therefore, the new 
works will be of great advantage to the public in Belfast. The 
water will be brighter and more wholesome; its use will be 
largely increased both for domestic and special trade purposes. 
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The new scheme will prove beneficial both from a pecuniary and 
a sanitary aspect. For some time past there has been evinced 
on the part of our various authorities a desire to raise the health 
standard in Belfast. Large sums are being spent on sanitary 
improvements, and I consider that not the least important step 
in this direction will be found to be the determination of the 
Water Commissioners to carry out the large system of works 
which I have attempted to describe. 

Professor Letrs—I have listened with great interest to Mr. 
Macassey’s paper, which deals with a subject not only of 
scientific, but also of practical and individual importance. Ever 
since I have been in Belfast, I have taken the greatest interest 
in the water supply, and it has been particularly pleasant for 
me to listen to Mr. Macassey this evening, for I look upon him 
now as a missionary might look upon a convert to his teaching. 
Some time (in fact, years) ago it might be remembered there 
was a newspaper controversy between myself on one side and 
Mr. Macassey on the other, on the subject of Belfast water; I 
contending that it would be much better for filtration, and Mr 
Macassey maintaining that it was already quite pure and good. 
I am glad to find Mr. Macassey has changed his opinion on 
that point. I still contend that the water at present supplied 
to the town is bad, perhaps worse than formerly ; and with a 
bad water supply, bad drainage (as yet), and a filth-laden soil 
(as unfortunately was in the town), it is no wonder that the 
death-rate is high ; and I have heard on sound authority that 
Belfast had the very dishonourable distinction of heading the 
list of the towns in the united kingdom in death-rate from 
typhoid fever. Our drinking water at present is derived from 
surface drainage, from the upland, charged with the excreta of 
animals—possibly of men also—and, no doubt, with artificial 
manures, and is supplied unfiltered. It is consequently foul and 
impure, a statement I can justify from experiments made in my 
own laboratory, and from the constantly repeated analyses of 
other chemists. In 1885 I analysed the water, and found that 
it contained no free ammonia, but ‘15 per million parts of 
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albuminoid ammonia. I analysed again, and found that it 
contained free ammonia to the extent of ‘02, while the albu- 
minoid ammonia had increased to ‘20. This, according to 
Wanklyn’s standards, rendered the water entirely unfit for 
potable purposes. I think the Water Commissioners have in- 
curred a very grave responsibility during the last ten years in 
not filtering the water, although they had the facts before them 
from the first, and not only the facts but the water also! One 
look at the public swimming bath ought to have given them a 
lesson. And is it not possible that many avoidable deaths have 
occurred from their apathy in the matter? filtration un- 
doubtedly renders water purerand more wholesome. It has been 
demonstrated, in fact, that the filtration of sewage through six 
feet of a good porous soil rendered it as pure as Thames water. 
The sewage of Merthyr-Tydvil has been disposed of by filtration, 
and I think it is a pity that that of Belfast could not be dealt 
with in the same way instead of its being sent down the Lough 
to create a nuisance. With regard to the water supply of Belfast, 
the thing wanted is, in my opinion, not filtration, but a new 
supply. Rumours have reached me that there is a scheme 
under consideration to bring the water from the Mourne 
Mountains, and I hope it is true, for that water is pure and 
very soft, while the supply, I believe, is practically unlimited. 
In concluding my remarks, I congratulate Mr. Macassey on his 
paper and on his conversion ; I congratulate the Water Com- 
missioners on their new undertaking ; and I congratulate the 
people of Belfast on the prospect of an improvement in the 
quality of their drinking water, which, without wishing to give 
any offence, I as a chemist must call almost of a dirty—nay, a 
filthy—character. 

Mr. Wm. M‘CammMonp.—As a member of the Water Board, 
and a member of the Board when the scheme of Stonyford was 
brought before the town of Belfast, I took a very great part in 
it, and I am much pleased this evening with the report which 
has now been made by our worthy engineer, Mr. Macassey. 
Many years ago it was the intention of the Commissioners to 
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filter the water coming from above Carrickfergus, but at that 
time the site selected was found to be unsuitable. However, 
when the water was provided from Stonyford, the next step of 
the Commissioners was, if possible, to filter the water not only 
from Stonyford but from above Carrickfergus, and Iam happy 
to say that one of these filters is now in actual operation at 
Stonyford, and the water is very much improved in appearance 
(of course, J am not a judge as to the quality of the water), and 
the second filter will very soon, I believe, be in operation. The 
Commissioners intend filtering all the water from the two 
districts. J am inclined to think that they will bring a scheme 
before the public within the next few months. I think also that 
that scheme, as far as I am concerned, will be the one that has 
been referred to by Dr. Letts, for the Mourne water. I believe 
that a large quantity of water, something above 20 million 
gallons per day, can be obtained from that district. However, 
if the Commissioners adopt this scheme they don’t propose to 
take such a large quantity at present, but the quantity, I believe, 
will be suitable for the city for many years tocome. Of course, 
we are most anxious to keep the water rate as low as possible, 
and a very important matter in connection with the scheme is 
the cost. However, from the figures, and the Board have gone 
very carefully into the figures, I believe if this scheme, which 
is now before the Commissioners, be carried out, that the 
increase in the rate will be almost nil. Last year the Commis- 
sioners reduced the “‘specials’’ in the city for water sold by 
meter, and charges on small ratepayers or small business people, 
such as those poor women who make their living by washing, 
and a number of our local carmen, and people of that class who 
are struggling to provide an existence for themselves. By the 
reductions I have referred to something about £2,000 last year 
came off the rates paid by a certain class of people. I think you 
will admit that the Commissioners have endeavoured not only 
to provide a pure and wholesome water, but to keep the rates as 
low as possible. I was very much surprised to hear the statement 
of Dr, Letts with reference to the quality of the water, I never 
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heard it get such a name before. There is one thing certain; 
the Commissioners will lose no time in the promotion of a new 
Bill for the future supply of as pure and wholesome a water as 
they possibly can get. 

Mr. J. BRown—I have listened with interest to Mr. Macas- 
sey’s very lucid description of the new filters, and I look forward 
with pleasure to having pure water to drink. I doubt if one 
would be correct in calling what we have at present truly water 
at all. Mr. Macassey, however tells us, on eminent authority, 
that it is very good water ; Dr. Letts says it is very bad; while 
Mr. M‘'Cammond remarked that he was not a judge of water. 
Now, I drew attention some time ago in one of the local papers 
to the fact that in various English towns the authorities pub- 
lished periodical reports of the condition of the water supply, 
and pointed out that this should be done in Belfast also. The 
discrepancies and deficiencies in the opinions quoted above 
would then be accounted for, and we should all know what we 
were drinking. There seems no logical reason why it should not 
be done. The Commissioners do not, I suppose, want to con- 
ceal anything, and the citizens have certainly a right to know 
what they are paying for. Exeter is one of the towns publishing 
such reports, and I have here copies of some of these. The 
water is very much better than that of Belfast. It is filtered in 
quite the same way as ours will shortly be. With regard to the 
Mourne water, as I have already pointed out elsewhere, it is 
very pure when the weather is fine. Under other conditions it 
is very dark and peaty, and would require filtration. 

Mr. J. H. GREENHILL—From what Mr. Macassey has said, it 
will be some time before we can have the purely filtered water, 
and it strikes me as being very important that we should carry 
out domestic filtration to the fullest extent. A great many 
people employ filters, but I am afraid they allow them to become 
useless, even poisonous, from neglect. In the selection of a 
filter it is absolutely necessary that it should be easily cleansed, 
especially the filtering medium, and the oxidising material 
should be renewable, 
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Mr. Apam SpeErs.—I am sure all present have been much 
interested in the instructive and eloquent lecture we have just 
heard. Mr. Macassey, in his own clear and happy manner, has 
given us much information on what is to the citizens of Belfast 
‘a most important subject. In the lecture, I noticed that reference 
was made to a series of experiments made by Dr. Percy Frank- 
land some years ago with a view to determine the efficiency of 
sand filters in removing organic matter and microbes from 
drinking water, when it was discovered that sand filters were 
efficient beyond previous expectation. I remember reading of 
these experiments in some of the scientific journals of the time, 
and, if I don’t mistake, it was stated that the sand used which 
produced the most unexpected results was not of the ordinary 
sort, but a green ferruginous sand. It occurred to me while 
Mr. Macassey was describing the mode of construction of the 
filter beds, whether it would not be possible to get some of this 
ferruginous sand and use it as part of the filtering medium. We 
were not told what kind of sand was to be used, whether Lough 
Neagh sand or pure sea sand. (Mr. Macassey, “ Both kinds.’’) 
I think we may be all perfectly satisfied that the filtration works 
are in safe and skilful hands, and that not only the quality of 
the drinking water, but also the health of this great community 
will be greatly improved after the completion of the works. 

Mr. Wo. Gray.—I am very deeply interested in this question, 
but have been utterly nonplussed by the statement of one of the 
gentlemen behind me who gives such a bad character of the 
water of Belfast. There is some consolation in the fact, that 
there is great diversity of opinion among the chemists them- 
selves, as exemplified this evening. The Commissioners have 
done wonders, under the superior direction of our good friend 
Mr. Macassey, in coping with immense difficulties. Regarding 
the materials Mr. Macassey intends to use ;—in nature, fine clay 
or earth does more in the filtration of the water than sand ; it has 
the properties necessary for transforming even sewage water into 
pure water. At the same time, I agree with the remedy that 
Mr. Macassey has suggested. This point, however, suggests 
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itself to me, that when you have all these tanks ready and leave 
them for a month or so, will there not be on the surface an 
accumulation of animal and other matter of a more or less 
injurious character? A serious difficulty and expense is that of 
getting rid of the impurities that are left in the filter by the 
process of filtration. I entirely agree with the suggestion of 
Mr. Greenhill, that we should filter our water at home, and keep 
our filters thoroughly clean. We should at the point of con- 
sumption have full control of the filtering process. 

Mr. RIcHARD PATTKRSON—I have visited the filter beds which 
have been so lucidly described by Mr. Macassey, and I should 
urge my fellow citizens at the earliest opportunity to see these 
works for themselves ; it will shew that the Commissioners are 
doing a most excellent work, and all ratepayers will be satisfied 
that they are getting good value for the rates they are paying. 
The £70,000 I consider a mere trifle as compared with the 
vast amount of good that willresult from the works which have 
been projected and are now incourse of construction. I listened 
with surprise and almost horror to the remarks of Professor 
Letts, who I am sorry to see has gone out of the room. I 
believe if he had made his remarks at the temperance meeting 
which is being held in the Exhibition Hall to-night there would 
not have been a teetotaler left in all Belfast. I have no hesita- 
tion in saying that for years we have been getting a liberal 
supply of very good water, and I think that the death rate 
which Professor Letts dwelt upon as being so high may be 
attributed to other causes rather than to impure water. 

Mr. J. H. H. Swinzy—As to the matter of the cost of these 
filters, which Mr. Macassey has said will be £70,000, I worked 
that out at so much per square yard ; and it may be of interest 
to tell yon that filters recently constructed at Warsaw and St. 
Petersburg cost respectively £8 8s. od. per square yard and 
£3 7s. od. per square yard, while here in Belfast the cost is only 
£2 13s. 8d. per square yard. As to the necessity for the filtra- 
tion of the water here the only fault I have to find is that it was 
not begun sooner. I suppose it is from 20 to 25 years since the 


Water Supply of Belfast. 75 


Commissioners went first to the Woodburn district. The 
gathering ground was at that time a howling wilderness. Now 
those commons are cultivated, and there is certainly every 
reason for filtering the water caught off them. In looking out 
for any more extended supply for Belfast what I would say is, 
get away from the city and from any possible source of pollution 
or contamination, because one of the first conditions of filtering 
is good raw material. 

Professor J. D. EveErETT—I had occasion a few years ago to 
express my views upon this subject, having been asked to pre- 
side at a lecture on filters in the Workingmen’s Institute. I 
then expressed the opinion that the Water Commissioners 
should filter the water before supplying it to the town, and that 
this would be much less trouble than for every consumer to 
clean the mud out of his cistern and use his own filter. I am 
of the same opinion still. I have tried from time to time to 
obtain the best possible filter for my own use. The one which 
I have been using for some time is Maignen’s, which provides 
every facility for renewing the cleansing material. One point 
strikes me as strange in Mr. Macassey’s diagram—the filter 
appears to be standing on its head. The common sense course 
in cleaning out anything would appear to be to clean out the 
coarse particles first and the fine ones last. Here, however, we 
have fine sand at the top, then gravel, then stones. I suppose, 
however, the object of the gravel and stone is merely to support 
the sand. I conceive that this project will be of very great 
value to the town, and I must congratulate Mr. Macassey on 
putting it so clearly before us. 

Mr. E. N. MacItwatne—I must join with the gentlemen 
who have already spoken in thanking Mr. Macassey very much 
to-night, and in congratulating ourselves on the hope that we 
shall very shortly have very pure water to drink. Perhaps I 
have had more experience than most people here in drinking 
impure water ; and as an illustration of the benefit of using 
sand as a filter I may mention, when living in Queensland, at 
times the only water available was very impure, and the means 
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we adopted to render the water drinkable was digging a hole in 
the sand close to the water and allowing it to filter through the 
sand. By doing so we got fairly pure water, at all events not 
dangerously poisonous, or I should not have been here to-night. 

Dr. J. M. MacCornmac—We all know water is liable to be 
contaminated during both storage and distribution. And as 
regards filters, no matter how perfect in their construction, no 
person can with certainty say how long a filter will remain abso- 
lutely efficient. Would it not, therefore, be well for a chemical 
analysis and also a microscopical examination of the water 
supplied to our city to be made at short intervals by a competent 
person, and the result of these examinations to be published 
by the city press? The public would thereby gain most valuable 
information, and the medical faculty would be placed in posses- 
sion of facts of the utmost importance. J would further mention 
that the principal diseases resulting from drinking unwholesome 
water are typhoid fever, cholera, dyspepsia, catarrh of the lungs, 
ulceration of the throat, scarlet fever, and a disease of the bones, 
besides certain skin diseases. All this shows the great necessity 
of having drinking water perfectly pure, and free from not only 
animal matter but also chemical impurities. As regards filters, 
I consider the Carbon Filter the most useful when the water 
can be allowed to filter slowly, and is consumed immediately or 

‘soon after filtration ; and that the Spongy Iron Filter retains its 
efficiency for a long time ; where it is necessary to filter rapidly 
and to keep the filtered water some time before consumption, 
this filter is preferable. 

Professor FirzGERALD.—As to the question of Mr. Speers 
regarding the nature of the sand, in Dublin some experiments 
were carried out by Dr. Adney as to the filtering effect of 
pumicestone, quite loose, like cinders, over which sewage was 
run, and, purely by aération, completely purified. At Antwerp 
the water has been for some years purified by being put through 
drums containing small pieces of iron, which are rolled over and 
over. This produces a sort of extremely muddy water, which, 
on filtering through an ordinary sand filter, is completely 
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purified. Bacteriological experiments show conclusively a very 
marked effect of iron in freeing the water from micro-organisms, 
whether by actual destruction of the microbes, or by causing 
them to be entrapped in the muddy precipitate and filtered out 
along with it. 

Mr. Macasszy said in reply—I must trouble you again for a 
few minutes. I am sorry my friend Dr. Letts has left the room. 
I should have liked him to be here while I make a few observa- 
tions in reply to his statement. There is no doubt that a few 
years ago there was a controversy in the newspapers—some of 
you may remember it—in which the principal writers were the 
learned professor and myself. You can quite understand the 
difficult position in which I was placed. I was purely an engineer, 
and knew nothing about chemistry. However, I adopted a safe 
course, I advanced nothing, but I dealt with the matter as the 
German critics deal with our venerable old Bible, I went on 
external evidence, and the professor was the first person to drop 
the controversy. It is no doubt surprising to hear the difference 
of opinion among chemists as to the water in general. Some 
describe the water as most excellent for all purposes, while 
others tell us it is impure and dangerous. I think you will 
come to the conclusion that the Belfast water is really not so bad 
as it is stated to be, but we had better spend a little money and 
make the thing all right. Aneminent chemist, Professor Tidy, 
of London, after a complete and careful examination, told the 
Commissioners that the water as furnished by them was a 
wholesome water, and would not be likely to produce disease. 
Mr. Greenhill has mentioned domestic filters. I had intended 
dealing with these but found that the subject would make a 
very good paper in itself. At some future time I shall be much 
pleased to bring this subject before the Society. With regard 
to the sand to be used for the purposes of filtration in connection 
with these works, we use both sea and Lough Neagh sand. Will 
that sand be effective? In my opinion it will. In the early 
experiments to test the efficiency of sand Professor Frankland 
did use the ferruginous sand, but in the latter experiments as 
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explained before the Institution of Civil Engineers in London 
he used the sand now employed by the London Companies. 
With regard to the Mourne water, you must excuse me if I do 
not say anything, as this matter is now sub judice. The Com- 
missioners have collected a large amount of information with 
regard to it, and you may rest assured when they do come toa 
conclusion on this important matter it will be a wise one and in 
keeping with the views of the majority of their constituents. 
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2nd February, 1892. 


Proressor M. F. FirzGeratp, B.A., C.E., in the Chair. 


SEATON F. Miuican, Esq., M.R.I.A., F.R.S.A.L, gave a lecture 
on 
THE EARLY CHRISTIAN ARCHITECTURE OF 
IRELAND. 


THE CHAIRMAN, in introducing the lecturer, announced that 
that there were on exhibition that night two uniforms formerly 
worn by Henry Joy M:Cracken, who was executed in Belfast in 
1798. 

The Lecturer said :—Before proceeding with my paper, I 
wish to make a few introductory remarks, and will ask the first 
photograph to be shown upon the screen. The group of per- 
sons here presented to you are members of the Royal Society of 
Antiquaries, Ireland, photographed on the occasion of their 
summer meeting, held in August last. The place, Dunlo Castle, 
County Kerry, once the stronghold of O’Sullivan Mor, was 
erected in A.D. 1215, and dismantled in 1641 by Ludlow, one of 
Cromwell’s officers. Dr. George Stoker has repaired a portion 
of the castle, in which he now resides, and he and Mrs. Stoker 
kindly invited the Society to luncheon, and also to inspect an 
unique Ogham cave situated close by their residence. The 
members were photographed after luncheon. The picture I 
now present was taken by Mr. William Gray, a vice-president 
of the society, to whom I am indebted for this as well as several 
others, which I shall show you. 

The summer meeting of 1891 was held at Killarney, on 
which occasion Lord James Butler, president, took the chair. 
The Cambrian Archeological Society joined us by invitation at 
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Killarney, and accompanied us during the entire tour. Several 
eminent men were of the party, including Professor Sayce, of 
Oxford ; Professor Rhys, of Cambridge, president of the Cam- 
brians ; Professor Stokes, D.D., of T.C.D.; and others: A 
series of excursions, extending over ten days, was arranged to 
visit the ancient churches, oratories, and bee-hive huts near 
Dingle, as well as the ancient monasteries and churches in the 
Counties of Limerick, Clare, and Tipperary. The views of 
these ancient monuments of early Christian art were. taken by 
various members of the society during these excursions, and I 
only regret that it has not fallen to abler hands to present them 
to you. 

This is probably the only public occasion I may have to 
announce that the next summer meeting will be held in Belfast 
in the month of August next, and it is proposed to have a series 
of excursions extending through County Down, particularly in 
the vicinity of Downpatrick. Should any ladies or gentlemen 
wish to join the society now in anticipation of this visit, if they 
forward to me their names and address I will attend to it. It is 
now a great many years since the society last visited Belfast, 
and it is probable that we shall have a large number attending, 
and that the meeting will be a great success. 

The early Christian architecture of Ireland is a subject which 
should specially interest Irish people, as it leads us back toa 
remote period in our history, when the Irish had just emerged 
from Paganism, and embraced the Christian faith with all 
the warmth and fervour of their Celtic nature. Stimulated 
by a holy zeal for the new religion, the clergy and people 
exerted themselves to the utmost to erect temples, humble 
though they were at first, in which to celebrate Divine worship. 
These primitive churches became associated with the names 
of their founders, which have left a clue to the dates of their 
erection. The first churches were of a very humble kind, con- 
structed of timber and roofed or thatched with reeds or straw. 
We need not be surprised at this, as in our time in new coun- 
tries like the Western States of America, on the frontiers, log 
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churches were quite common, being the only kind it was possible 
to have, until the country became more densely populated. 
Our ancient records frequently refer to the ‘“ Duirtheachs,” 
which were small churches or oratories constructed of timber ; 
the name literally means oak house. These churches of the 
earliest period were frequently erected within a fort, such as a 
cashel or rath, which the principal man of the district, if a 
Christian, would place at the disposal of the Christian priest. 
No vestige, of course, remains of such structures. The Vener- 
able Bede, in his works, referring to the early Churches, states 
that St. Finian, who had beena monk of the Monastery of Jona, 
on becoming Bishop of Lindisfarne built a church for his epis- 
copal see, not of stone, but altogether of sawn wood, covered 
with reeds, after the Scotic (or, as we would now say, the 
Scottish), that is the Irish manner. In Tireachan’s annotations 
on the life of St. Patrick, preserved in the Book of Armagh, a 
seventh-century manuscript which was in the hands of the late 
Bishop Reeves at the time of his lamented death, it says— 
“When Patrick went up to the place which is called Fiorrgea 
of the sons of Awley, to divide it among the sons of Awley, he 
built there a quadrangular church of moist earth, because wood 
was not near at hand.’”’ Here we observe in Saint Patrick’s 
time what we would now designate a mud house was erected 
for a church. I may mention that the district here referred to, 
the barony of Tyrawley, is still as bare of wood as at the time ot 
Saint Patrick. In the life of Saint Monena, compiled in the 
twelfth century, as quoted by Ussher, it is recorded that she 
founded a monastery which was made of smooth timber, ac- 
cording to the fashion of Scotic nations, who were not accus- 
tomed to erect stone walls. We may conclude that Duirtheachs, 
or timber churches, were numerours in the early days of 
Christianity, especially where timber was plentiful. 

That stone churches were equally numerous seems evident 
from the frequent mention of the Daimhliags in our ancient 
records, as well as from the great numbers still standing, par- 
ticularly in the South and West of Ireland. The stone buildings 
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known to the Irish in the Pagan period were the Cashels or 
Cyclopean forts, built of stone without mortar, the only entrance 
to which was by a square headed doorway, with jambs inclining 
inwards towards the top. Within these circular forts may be 
observed, even in the present day, the primitive hut or dwelling 
made of stone in the shape of a beehive, examples of which we 
now place before you. One of the most ancient stone churches 
in Europe is Gallerus, situate about seven miles from Dingle, 
County Kerry, near the shores of the Atlantic. The external 
dimensions of this little church are as follows :—Twenty-three 
feet long, eighteen broad, and sixteen high to the apex of the 
roof. The door is square-headed, and measures five feet seven 
inches high, two feet four wide at the base, and one foot nine 
inches at the top. The wall at the base is four feet thick, and 
gradually lessens to the top. It is lighted by a single window 
of very small size in the east gable ; and here we may note that 
all our ancient churches, with very rare exceptions, have the 
door placed in the west gable, and a window opposite in the east. 

Dr. Petrie quotes from one of our ancient manuscripts—a 
tract on the Brehon Laws, now in the library of Trinity College, 
Dublin—as well as from the Book of Ballymote, in reference to 
the construction of the ancient churches. The tract refers to 
_ building both with stone and timber, and the payment according 
to the dimensions and class of the building, all the particulars of 
which are minutely stated. The payment was made, not in 
coin, but in cattle, which at that period was the usual medium 
of exchange. The tract gives the dimensions of the Duirtheach, 
as well as the Daimhliag, and the number of cattle that were to 
be paid for constructing it according to the measurement. The 
ollamh saer, or chief builder, was required to be equally skilled 
in the art of building with either stone or timber. The usual 
size of an oratory, internal measurement, was fifteen feet long 
and ten feet broad, with one door in the west and one window 
in the east. This coincides with the inside dimensions of the 
oratory of Gallerus. In the next style of oratory, which is an 
advance towards the present shape, the walls were built perpen- 
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dicular about six feet or more, without mortar, and the stone 
roof sprang from the side wall by each succeeding stone over- 
lapping the one beneath, till one stone keyed it at the apex. 
The small church of Killelton, about two miles from Dingle, is 
of this class. The dimensions of this little church are sixteen 
feet long and ten feet six inches broad, inside; the walls are 
three feet six inches thick, and the door is two feet wide at the 
base, one foot nine inches at the top, and five feet six 
inches high. The next step attained in the art of building was 
to pour liquid clay or gravel through the interstices, which 
made the wall more air-tight. The example of this class of 
ancient masonry may be seen near the village of Raholp, a few 
miles from Downpatrick. The little church of Raholp is built 
within a rath or fort, as its name implies. These churches were 
built of unhewn stones; sometimes the jambs of doors and 
windows were dressed. The doorway was invariably square- 
headed, with one, or sometimes two, stone lintels, and the jambs 
inclined inward from the base. This style of church prevailed 
in Ireland for more than five centuries, up to the introduction 
of the Romanesque style, about a.D. 1002. If we try to find 
examples of such primitive churches elsewhere in Europe, with 
a few isolated exceptions they are only found in Greece, where 
the most ancient churches are similar in style to those in 
Treland. 

If this style should be traced further back, we find its original 
home was Egypt. There it was derived from the rock-hewn 
temples of that country. Our ancient Church ritual was derived 
from the Eastern, not the Western Church. The Irish Church 
celebrated the great festival of Easter after the manner of the 
Greek or Eastern Church. This gave rise to many bitter 
quarrels, particularly in the North of England, between the 
Irish monks of Lindisfarne and the followers of Saint Augustine, 
as well as in Ireland after the Anglo-Norman invasion, between 
the native Irish clergy and those of the Anglo-Normans who were 
members of the Latin Church. I refer to this to show that our 
early Christian architecture was more influenced from the East 
than from the West. 
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The Christian architecture of Europe had its origin in the 
temple architecture of Rome in Pagan times. The original 
type of the Christian temple was the Roman Basilica. Mr. 
Fergusson says in the time of Augustus Roman architecture 
was of the Grecian style, without arches or vaults, but, by the 
gradual process of evolution, in the age of Constantine it had 
become changed to suit the requirements of Christian worship 
and ceremonials. Romanesque architecture was based on that 
of the period of Constantine, and prevailed over the entire 
Roman Empire, both east and west. The Byzantine was 
derived from it in the east, and the Gothic in the west. In 
Ireland the ancient entablature or Egyptian style of architecture 
survived till the early part of the eleventh century. The 
Romanesque was derived from the Continent—most probably 
from France—and came direct to Ireland, and was in no way 
influenced by England prior to its introduction here. If we 
attempt to solve the question that arises, how did Egyptian 
architecture reach Ireland, we will find that not alone the archi- 
tecture, but the personal ornaments of the people of both 
countries were similar. A short time ago an article appeared in 
the journal of the Royal Society of Antiquaries giving illustra- 
tions of fancy glass beads from Egypt, and comparing them with 
those found in Ireland, showing they were both of a similar 
class—in fact identical. Metallic ornaments are similar in shape 
and design in both countries, and at the present moment I have 
specimens of bracelets and other ornaments brought from Central 
Africa, of the same shape and design as the ancient Irish ones 
exhibited in our museums. Independently of a remote connec- 
tion in Pagan times, there was an intercourse in the éarly part 
of the sixth century, and probably during the latter part of the 
fifth, with the Christian monks of Egypt. It is from that period 
we date churches such as Gallerus and Killelton. The former 
is pyramidal in shape, such as we should expect from a people 
conversant with the land of the pyramids. In the third century 
monasticism originated in Egypt, and spread from it to Italy, 
and thence to the islands of the Mediterranean; thence to 
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Spain and Gaul; and ultimately reached Ireland about the 
sixth century. The Egyptian monks were anchorites and 
coenobites, who isolated and secluded themselves from the 
world as individuals and as communities. They had a strong 
partiality for living in islands ; they first settled in the islands 
around our western coasts, and afterwards in the islands of the 
larger lakes. The following were occupied by these monks :— 
The greater Skellig, the Arran Islands and others off the Gal- 
way coast, Innishmurray, Tory, Rathlin, and the Copelands ; 
Devenish in Lough Erne, Inniscaltra in Lough Derg, and some 
of the islands in Lough Ree. One of these anchorites had his 
dwelling on the top of Slieve Liag, in Donegal. St. Anthony 
was the founder of these monastic orders in Egypt. He lived 
to the age of ninety, and before his death had 5,000 followers. 
The lecturer gave further details of the origin of monasticism, 
and proceeded to say:—These ancient monks lived in a different 
manner from their successors in the Middle Ages. Their 
dwellings were like those of the people of the district in which 
they lived. If they knew the art of building with mortar, they 
did not introduce it here at first, but were satisfied with such 
dwellings as were then common in the country. We have 
examples of these stone dwellings, and the remains of their 
ancient churches on the Skellig Rocks, as well as on the coasts of 
Kerry, Galway, and Clare. They have stood there since the 
sixth century in the most exposed position in Europe, on an 
isolated rock some 700 feet above the sea, exposed to all the 
storms of the Atlantic. The late Earl of Dunraven was the first 
to describe and get photographed these remains, dedicated to 
St. Michael. The Admiralty placed at the disposal of the 
Antiquarian Society a gunboat to bring the members from 
Dingle to the Skelligs, a distance of forty miles. As the voyager 
is exposed to the full fury of the Atlantic rollers, and as it is not 
always practicable to land, all the members did not accept the 
offer, but an alternative trip to Ardfert and Ratass, near Tralee, 
was arranged forthem. Mr. Milligan proceeded minutely to 
describe the Christian remains on the Skellig Rocks, and 
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showed a series of photographs that give a very realistic picture 
of them. They consist of a number of stone beehive huts, 
and the remains of St. Michael’s Church, dating probably from 
the sixth century. There are also crosses, burial monuments, 
and oratories. On the sea side is a huge Cyclopean wall, 
built plumb with the precipice. Mr. Milligan proceeded to 
describe and show photographs of the ancient churches with 
square-headed doorways. A photograph was shown of the 
doorway and east window of the church of Ratass, near Tralee, 
built in the Cyclopean style, and he referred to other churches of 
that early style, notably to the doorway of Maghera Church, 
County Derry ; also the church of Banagher, near Dungiven, in 
the same county. The earliest churches are small in size, oblong 
in shape, and devoid of all ornamentation. They consist of 
one apartment only. Where there is a chancel, it can be shown 
to have been added to it at a later period. Though the earliest 
churches of the entablature style were devoid of ornamentation, 
Dr. Petrie believes this did not arise from poverty or ignorance 
of the arts. He says if we examine the metallic work of this 
ancient age, particularly the croziers and the shrines for the bells, 
we shall see that artistic intelligence of a high order existed. 
The illuminated manuscripts from the seventh to the tenth 
century are also evidence of artistic taste of the highest order. 
The Irish were naturally conservative, and they clung to old 
forms and customs. The first churches erected by St. Patrick 
were of this type, and they adhered to them long after they 
were able to do better work. There was a style of stone roofing 
invented in Ireland and peculiar to it, which ultimately reached 
great perfection in the twelfth century, as exemplified in Cormac’s 
Chapel. The oratory of Gallerus would seem to have been the 
original type of stone-roofed church, from which, by a gradual 
advance, our native workmen ultimately succeeded in the 
twelfth century in producing Cormac’s Chapel and the Church 
of Queen Deirvorgilla at Clonmacnois. For a period of about 
700 years native art flourished, until it became suddenly extin- 
guished by the unsettled state of the country consequent on the 
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Anglo-Norman invasion. From an architectural point of view 
our primitive monasteries were not much ; from an educational 
point they were amongst the first schools in Europe, where the 
youth of not only England and Scotland, but the Continent, 
came to be educated. Our ancient ecclesiastical system did 
not require the large churches of England or the Continent, 
as it differed from that of those countries. The churches were 
usually small, but we occasionally find a number of these small 
churches grouped together, usually seven, as at Glendalough, 
Inniscaltra, and other places. Romanesque architecture was 
first introduced into England by Edward the Confessor, when 
rebuilding Westminster Abbey in the year 1066. Fifty-eight 
years previous to that the little church of St. Caimin was built, 
or rather probably rebuilt, by Brian Boru. It was the first 
church in Ireland built in the Romanesque style. This style 
was highly ornamented, and had circular arches. In the ear- 
liest Romanesque the stone lintel was retained, over which was 
superimposed the Romanesque arch. Irish Romanesque was 
influenced in some of its features by the old entablature ; the 
recessed pillars of the doorways inclined inward ; they did not 
stand out boldly from the jambs. The chevron, zigzag lozenge 
and bead ornamentation usually decorated the mouldings, 
together with that beautiful interlacing work for which Ireland 
was famous. Examples of Romanesque were shown—the little 
church of Aghadoe, near Killarney ; Kilmelkedar, near Dingle ; 
the church on the island of Innisfallen, Kilkeen, County 
Limerick ; and Cormac’s Chapel, Rock of Cashel. The door- 
way of Clonfert Cathedral was shown. It is a beautiful example 
of the Hiberno-Romanesque ;—the date of its rebuilding was 
1166. Tuam Cathedral, another example of Romanesque, was 
built in 1085. It was in the twelfth century that the cross of 
Cong, the shrine of Saint Manchan, the shrine of the bell of 
Armagh, and many other of our exquisite works in metal, were 
made. A few words at this point about the architecture of the 
round towers. They seem to show various stages of develop- 
ment, both in architecture and in masonry. The earliest belong 
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to the period of square-headed doorways with inclined sides, 
and the latest to the Romanesque or circular-headed doorways. 
The style of the doorways and windows of the round towers, 
as well as the masonry, compared with precisely the same 
class of work and design in the churches, the dates of which 
are known, is, to my mind, one of the most convincing proofs 
of the Christian origin of the round towers. In Glendalough 
and Clonmacnois a round tower is in each place built into 
the church, forming part and parcel of it ;—this also is a very 
strong testimony on the side of those who believe in the 
Christian origin of the towers. Miss Stokes refers to an impor- 
tant discovery made in the year 1847 at the base of the round 
tower of Kilkenny, where it was satisfactorily shown that the 
tower was built on a portion of ground that had been used for 
centuries previously as a Christian burial-ground, and from the 
position of the bodies under the base of the tower and of por- 
tions of the coffins, it was satisfactorily established that Christian 
burial had taken place there long previous to the building of 
the tower. Pointed, or Gothic architecture, which superseded 
the Romanesque, was introduced in the North of France towards 
the close of the twelfth century, and rapidly spread to England; 
the choir of Canterbury Cathedral was built in this style from 
1174 to 1185. The Christian architects of the twelfth century 
constructed clustered columns, groined vaults, pointed arches, 
and flying buttresses, which enabled them to dispense with 
the massive walls of the Norman builders. The introduction 
of high pointed arches, in which the weight of the superincum- 
bent wall rested upon a point, the crown of the arch, and thus 
diminished the powerful outward thrust of the round, heavily- 
loaded arch to the utmost possible extent, gave quite a new 
character to the architecture of the time. The walls were now 
light and lofty, and the supporting piers were made correspond- 
ingly light. The result was the Gothic cathedral, with its 
spacious nave and choir, its airy spire, and infinite variety of 
graceful and fanciful decorations. Examples of the transition 
from the Romanesque to early English pointed architecture were 
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shown, as well as a large number of monasteries and cathedrals 
of the early English pointed style. Amongst these were the 
monasteries of Kilmallock, Quin, Adare, and Askeaton; the 
abbeys of Holycross and Greyabbey; the cathedral of Ardfert 
and the monastery of the same ; and the cathedral on the Rock 
of Cashel. 

A fact worth noting is that the sites of our ancient churches 
seem to have been previously associated with Pagan cere- 
monies and observances. Many instances of this have come 
under my own notice. Holy wells, and bullaun or cup-marked 
stones, are usually found in the vicinity of the most ancient 
churches. Patterns are held on a particular day each year, said 
to be in honour of the founder of the church. It is not gener- 
ally known that in almost the centre of the roadway near Saint 
Columb’s holy well, in the city of Derry, there is one of these 
ancient Pagan bullaun stones, with two basin cavities in it. 
The holy well is close by, and has been covered in, and a pump 
placed on it. It is convenient to the site of the ancient monas- 
tery of Saint Columba. Close to the ruins of the ancient 
church of Killinagh, near Blacklion, County Cavan, there is a 
holy well, and a peculiar cup-marked stone with nine basin 
Cavities in it. Saint Lowry’s holy well supplies a large portion 
of the town of Maghera with water to the present time. At 
Clonmacnois, between the cathedral and the Church of Queen 
Dervorgilla, are several bullaun stones. The water lying in the 
cavities of each is supposed to cure certain specific diseases. In 
the County Kilkenny, three miles from Graigue, is the small 
Church of Ullard, with an ancient cross. Beside it is a holy 
well, and several stones with basin cavities in them. On a cer- 
tain day each year a pattern is held in honour of the founder of 
the church. The explanation is that the foundation of these 
churches goes back to a most remote period, when the people 
were just emerging from Paganism. ‘The early saints, instead 
of rudely breaking them away from the holy wells, baptised 
them there, and the Pagan ceremonies were changed into a 
commemoration of the name of the holy man who was the 
founder of the church. 


90 The Early Christian Architecture of Ireland. 


Mr. Younc.—Mr. President, ladies and’ gentlemen, at this 
late hour it would be almost an impertinence on my part to 
offer anything like a criticism on the very interesting lecture 
Mr. Milligan has delivered. He has gone over a very wide 
range, and given a complete historical account of the develop- 
ment of architecture in Ireland. I can quite conceive the 
immense trouble Mr. Milligan has had both in writing his 
paper and in procuring these photos, and although I believe our 
rule would prevent us moving a formal vote of thanks, I think 
it is one of the occasions when arule might be broken, and I 
consider that the very best thanks of this meeting should be 
given to Mr. Milligan, and along with this I have pleasure in 
coupling the services of our friend Mr. Robert Welch, who has 
been very kind in using his lantern ; our best thanks are due 
to both these gentlemen. 

The Very Rev. J. O’Laverty.—I really do not know 
whether to praise more the lecture or the beautiful views. The 
lecture, though very interesting, would have been unintelligible 
to a great many of the audience without the beautiful views, 
and the views would have been unintelligible without the 
extremely lucid lecture which accompanied them. These views 
exhibit the earliest form of architecture in Ireland, and it is 
very singular that we have no such things to exhibit in the 
North of Ireland. It is only in the South and West that these 
ruins have been preserved. The few things that were exhibited 
belonging to the North of Ireland are in themselves very 
beautiful, but, unfortunately, in this portion of Ireland we 
have a propensity to destroy everything. The round tower of 
Downpatrick has been destroyed. In the old graveyard of Inch 
a most interesting church, which had a square-headed doorway, 
was removed to make room for the tomb of a local gentleman. 
At St. John’s Point the western gable of a church has fallen 
which had a square-headed doorway. A country road has been 
made through St. Mary’s of Ballaghanery, beyond Newcastle, 
but its circular chancel arch still stands on the fence above the 
road, protesting against the barbarism of its destroyers. In 


The Early Christian Architecture of Ireland. gi 


these dioceses we are indeed very poor in such architecture. 
Any person who wants to study Irish architecture by coming 
here to-night has had an opportunity of learning much without 
the trouble of going through Ireland. I have very much 
pleasure in supporting the motion of Mr. Young. 

Mr. Wm. Gray—Mr. President, allow me to endorse all that 
has been said in approval of the lecture. Iam sure we ought 
to be extremely obliged to Mr. Milligan for bringing such a 
series of views before us. He has made very much use of them 
' In endeavouring to draw our attention to ecclesiastical archi- 
tecture—a matter which, as has been demonstrated to-night, is 
not the dry-as-dust subject it is generally thought by the 
community. He hasreferred to the introduction of Christianity 
into Ireland. I think the general impression is that Christianity 
was introduced about the sixth century; but we have in Ireland 
evidence of the existence of Christianity long anterior to that 
date. There are no buildings similar to many of those shown 
to-night in any other portion of Europe, and they demon- 
strate from their character that Christianity must have been 
introduced into the island long prior to the sixth or fifth 
century ; otherwise there would have been no such superior 
buildings. Mr. Milligan referred to Cashel, and traced distinc- 
tions between one tower and another as evidence of their 
ecclesiastical character. I think when Christians came to 
Ireland first, they adopted the form of residence and conformed 
to the customs of the native Irish. It is rather a dangerous 
thing to be drawing several inferences from minute details. I 
have very great pleasure in supporting the suggestion of Mr. 
Young ; although a little informal, we take it for granted that 
a vote of thanks will be passed. 

Mr. Wo. ArmMstTronGc—I should like to ask Mr. Milligan a 
question. It is with regard to St. Patrick. He is said bya 
great many to have been buried outside the Cathedral at Down- 
patrick, and a gentleman told me a short time ago that 
numbers of people come there and take away the earth, and 
carry their fervour to such an extent that a considerable quan- 
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tity of earth has to be replaced every year. I think Mr. 
Milligan should let us know where St. Patrick was really 
buried. 

Professor FirzGeraLD—I wish to emphasize what Mr. Gray 
and Mr. Young have said, and I think we are much indebted 
to Mr. Welch, who very kindly gave his services in exhibiting 
the views. Mr. Gray himself is not unworthy of thanks for the 
amount of trouble he took in the matter of the photographs. 

Mr. MitricAn.—In answer to Mr. Gray,I only gave it as 
Miss Stokes’ theory regarding the round towers. With reference 
to the remark regarding St. Patrick’s grave 1 am not an 
authority. On this point, I think Father O’Laverty would be 
the best authority in the room. In the annals and traditions 
of the country, however, Downpatrick is associated with the 
death of Saint Patrick. We know that the old round tower is 
destroyed, and we would hope that we may yet get the whole 
of Ireland to join together so that we may have a national. 
monument to satisfy all classes of people; an old gentleman 
who died some time ago left the sum of £100 to form the. 
nucleus of a fund for this purpose. I have only to again thank. 
you for your patience, and to express the pleasure it gives me 
to appear before you to-night. . 
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March, 1892. 


Proressor M. F. FirzGeratp, B.A., C.E., in the Chair. 


Dr. Joun MacCormac gave a lecture on 
THE INFLUENCE OF LANGUAGE AND ENVIRON- 
MENT UPON THE INDIVIDUAL THROUGH THE 
NERVOUS SYSTEM. 


Dr. MacCormac said :—Much has been said and written in 
the present day about the development of physical characteris- 
tics by the surroundings or necessities of animate nature, and on 
the influence of heredity and environment upon individuality ; 
but it appears to me that sufficient stress has scarcely been laid 
upon the important agent in the process conveniently termed 
the nervous system. When we consider that every act which 
distinguishes animate from inanimate nature is dependent upon 
nervous influence, and that the pulsations of the heart, the 
inflation of the lungs, the perceptions of sight, sound, smell, 
and taste owe their origin to the wonderful system of nerves 
and nerve-centres, we may easily form some idea of the part 
they play in the economy of man. A celebrated physiologist 
has said—“ If the knowledge of the structure and of the proper- 
ties of the human body ought to direct the study of the pheno- 
mena of life, on the other part these phenomena, embraced in 
their entirety, and considered under all points of view, cast a 
great light on the properties which they show ir action.” These 
words should impress upon all earnest students of the various 
phenomena of human existence the absolute necessity of con- 
sidering, not only the structure and mutual relationship of the 
various parts of the body, but also the influence of these upon 
his higher and nobler nature. 


94. The Influence of Language and Environment upon the 


One of our most thoughtful writers has said that the best 
study of mankind is man, and by this he doubtless means, as 
we mean, that to study human nature is not merely to seek a 
full acquaintance with the various portions of man’s frame and 
the duties assigned to each of his physical powers, but also the 
influence of the bodily on the mental faculties, and, by conse- 
quence, on the development of the individual character of each 
subject. Forthe phenomena of human life must be divided into 
two distinct classes or categories. (1) Those which appertain to 
man in his animal nature, and (2) those which tend to lift him 
above the level of the animal kingdom. To the superficial 
student the second division is very difficult of comprehension, 
and a popular but ignorant definition of metaphysics often 
provokes a smile. It is that the science of metaphysics is 
somebody trying to explain to another what he does not under- 
stand himself. 

How external influences act and react upon the mental powers, 
producing certain characteristics in one individual and others 
in another, is imperfectly understood, but an investigation of 
some of these phenomena will certainly be interesting, and 
possibly instructive. Now, the influence of the organic powers, 
indicated by such names as temperament, general predispo- 
sition innate or acquired, functional troubles of nutrition, of 
wants and inclinations, are represented by the ganglionic 
nervous centres, while the influences of the physical world 
through the senses are represented by the sensorial nervous 
centres. But the influences of the subjective, or, as we may 
term it, the spiritual world, are represented by psychocerebral 
centres in which the ideas are severally imprinted with a 
distinct modification. These three harmonize and combine 
to produce all the phenomena of moral and intellectual life, and 
this conclusion sums up the anatomical and physiological 
formula of the phenomena of innervation and impressionability. 
These considerations show the great interest which naturally 
attaches to the influence of externals upon mind and character, 
and to the intimate relationship between the nervous system and 
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such immediate powers as language and environment. It is my 
hope, therefore, in presenting to you this evening some conclu- 
sions at which I have arrived, from careful observation of this 
relationship, to throw some light upon points which have 
hitherto not received much attention; and the order in which 
I shall ask your consideration of these will be :—(1) A few 
anatomical and physiological facts relating to the nervous sys- 
tem ; (2) the influence of language, written and spoken, upon 
the individual through the nerves ; (3) the influence of environ- 
ment in one or two of its phases upon the individual in the 
same manner. In dealing with the first point I am com- 
pelled to be technical and brief, for to investigate the exact 
structure, relations, and functions of the nerve centres would 
require an elaborate and exhaustive treatise. It will, therefore, 
‘be, I hope, sufficient for our present purpose, with the aid of 
diagrams, to indicate the general relations and some of the 
functions of the nervous system. 

The speaker then went on to offer a technical description of 
the nervous system, illustrated by excellent diagrams. In 
continuation, he said :—Such is a slight sketch of the nervous 
system, intensely technical, it is true, but, I venture to hope, 
sufficiently clear to enable you to understand the general 
drift of the remarks I have now to make. The next point 
that we have to consider is the influence of language, written 
and spoken, upon the individual through the nerves. Now, 
education, in its most elementary process, is a development of 
the powers of the mind, the higher faculties of the individual, 
by means of externals, through the senses, so as to enable him 
to benefit by the collected information in the possession of 
society. Instruction, on the other hand, in its simplest form, is 
the act of imparting knowledge to the rapidly-developing intel- 
lect. It is only then by means of signs, written and spoken, 
that this twofold process can be accomplished. As physical 
training develops and perfects the powers of the body and fits it 
for the various duties demanded from it by animal existence, so 
mental and moral training is essential to the proper develop- 
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ment of the powers of the mind, and powerfully influences the 
development of character. Both of these, indeed, would be 
impossible were it not for the influence and media of social tra- 
dition, language, and associations. A few moments reflection 
upon the effect of diet and exercise, social intercourse, and the 
various requirements of ordinary life, together with the develop- 
ment of the arts and sciences, will establish the truth of this. 
An interesting point to be considered here, and ever borne in 
mind, is that instinct, as it is generally understood, in man has 
neither the force nor the duration of that possessed by animals. 
From the early period of infancy man’s instinct is gradually 
effaced, rubbed out, as it were, by the quickly-developing powers 
of the mind, and it can be readily understood how low in the 
scale of being the human animal would sink, were the beneficial 
effects of mental and moral training denied tohim. While the 
influences of language and environment cannot well be severed, 
for they reign simultaneously, and the power of one is mani- 
fested and exerted by means of the other, it is important to 
consider the part that language plays in the education of man- 
kind. It must be considered, too, not merely as the instrument 
necessary to the reception and transmission of ideas, but also 
as a means by which the operations of the brain are facilitated 
and energized. In order to establish this it will be necessary to 
ask you to consider some general data. These we will endeavour 
to set before you as concisely as possible, without entering into 
the field of ideology. ‘he phenomena of impressionability 
and innervation are the result of the operations of the nervous 
organism ; they correspond to three orders of excitations, and 
are fed from three distinct sources. These are the visceral 
excitants, which take their origin in internal organs, and may 
be named affective or ganglio-cerebral; the excitants which 
depend upon the physical world through the organs of sense, 
which may be named sensorial or physico-cerebral ; and the 
excitants which are under the influence of the moral and in- 
tellectual world through the intervention of the spirit, and 
may be called spiritual or psycho-cerebral. These are equal 
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in number, not only to the ideas expressed by the words of a 
language, but also to those which may be expressed by any 
combinations of such words. Hence, we find an abundant source 
of excitants, whose duty it is to furnish a considerable part of 
the operations and development of the nervous system. 

But what is the ideogenic docrine held by physiologists ? 
What the origin of the ideas of which society is in possession ? 
It is admitted on all hands that these ideas are not only ori- 
ginated but disposed of, in the several operations of man’s 
sensibility, understanding, and will. This is a matter of uni- 
versal observation and belief. Between collective life and that 
of the individual, there exists a series of relations which the 
neurologist is bound to study. The mediation of the signs of 
language in the cerebral functions, as well as the moral and 
intellectual acts of man, are embraced in this study, for these 
are the result of an affinity, pre-established between the psycho- 
cerebral functions and the signs of language, and these signs are 
the appropriate figures of the mind, by which it acts upon the 
brain in order easily to discharge its function in the complicated 
acts of the understanding, and they not only furnish to the 
ideas a means of transmission and preservation, but, in addition, 
furnish to the psycho-cerebral operations an indispensable aid. 
Now, the psycho-cerebral organs, in their marvellous func- 
tions, demand in some way the mediation of these signs, just 
as the respiratory organs, in changing the composition of the 
blood, demand the mediation of air; just as the digestive 
organs in the process of nutrition demand the mediation of 
proper food; or just as the sensorial organs demand the 
mediation of colours, sounds, temperature, and resistance. 
Without speech, which really crystallises the floating vapours of 
ideas, and thus concentrates into form the acts of the mind, 
man might preserve a confused image of an isolated act, a vague 
notion or a hazy conception, but he would lack a form in which 
to recall it, an embodiment upon which the mind could rest. It 
would thus be impossible for him to acquire those ideas which 
~ concern the existence of the related deductions in his sensorial 
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sphere. These diverse ideas, so numerous and necessary in 
reasoning, are acquired and preserved by means of the word. 
The highest and noblest example of this is to be found in the 
narrative of Holy Scripture, where we find all the attributes of 
the supreme Deity concentrated into one form, and rendered 
intelligible to humanity in the person of the Logos, or Word of 
God. Though of immense importance, we simply content our- 
selves with recalling this, in expressing and emphasising this 
physiological law; That in the complex phenomena of the 
moral and intellectual life of man, the concurrence of the 
organism is the result of the materialisation of articulated and 
figured signs of language in the brain. 

We have now to consider the influence of education, by 
means of the signs of language, on the functions and develop- 
ment of the nervous system. This will enable us to account 
more easily for the various influences on the general phenomena 
of impressionability and innervation, which so powerfully affect 
the character of the man. In considering the signs of language 
in their relation to the phenomena of life generally, we have to 
observe (1) the acts of sensibility called animal ; (2) the acts of 
the understanding ; (3) the acts of volition ; (4) the acts of animal 
contractility ; (5) the acts of circulation, secretion, and nutri- 
tion ; (6) the acts of the development of the nervous organism ; 
(7) the acts of sympathy, impressionability, and organic con- 
tractility. I. The acts of sensibility are various, but, assuming 
that under the term sensibility may be included (1) sensorial 
impressionability, (2) affective impressionability, (3) conscious- 
ness, we may ask whether the sensations experienced by man 
would be possible apart from the notions acquired by language. 

. This important question, we believe, can only be answered in 
the negative. Hence, man’s sensation consists in the faculty of 
discerning and naming groups of confused impressions, in the 
faculty of applying acquired notions of time, space, genus, 
species, qualities of forms and colours, in determining different 
impressions. This sensation is active, and generates an opera- 
tion like that in logic called a primitive judgment. To be con- 
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vinced of this truth, one must examine the numerous and divers 
impressions produced by a single object, when in contact with 
an organ of sense, and take into account the confusion which 
would result if man did not possess a power of unification by 
which he co-ordinates and transforms his impression into a 
distinct idea. For example, if a man be the object brought into 
contact with the organ of vision, a distinct conception would be 
wanting ; the impressions of position, form, colour, size, move- 
ment, and distance would be purposeless, because, striking the 
eye simultaneously, they are in like manner transmitted by the 
optic nerves to the visual centre in the cerebrum. Here these 
simultaneous impressions necessarily determine multiple modi- 
fications in the brain, which modifications can produce sensation 
by being reduced to a unity whose substantive man is the re- 
presentative. When tactile and auditory impressions are added, 
there arises an increase of modifications, the combined result of 
which bears no resemblance to the distinct and unique sensa- 
tion. The effect is not unlike the confused impressions which 
occur in dreams, and it is only when all these varied and 
manifold impressions are brought under a general name that we 
obtain a clear and positive sensation, an accurate mental picture, 
and can conceptively say—Behold a man! This reasoning re- 
minds us of the intelligent blind man to whom a careful and 
accurate definition of ‘‘scarlet”’ was given, and who, in reply to 
the inquiry as to whether he understood it, said, ‘* Oh, yes, it is 
like the sound of a trumpet.’”’ He summed up in a single con- 
ception the sensations of which he was capable. Moreover, 
these considerations lead us to the conclusion that such concep- 
tion largely depend upon previous instruction. We do not 
instinctively possess such ideas as those of stranger, friend, © 
painting, book, or number, but the necessary accompaniment 
of earlier mental development is incontestable in the conception 
of such ideas. It is important to recognise that our activity 
reacts on the plurality of the cerebral modifications, which 
result from the plurality of these impressions; that it invests 
them by means of language with the character of unity; and 
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that this unity, which is neither more nor less than an idea, is 
a true conception. Now, this conception is not definitively an 
act of the spirit, as described by some philosophers under the 
name of perception, as distinct from sensation, as if to feel and 
to perceive were operations entirely independent of each other; 
and this is confirmed by experience. When the operator gives 
sight to a blind person, or hearing to the deaf, the resulting 
sensorial impressions would be confused and barren were it not 
for the embodied experience of a previous education. Though, 
perhaps, infinitesimally distinct in point of time only, sensation 
and perception are, therefore, one and the same phenomenon 
of human activity, originating in groups of sensorial impressions, 
and transforming them by the aid of a sign into an idea, or into 
a positive conception. We insist upon this point of doctrine, 
because it furnishes us with valuable information as to the 
number and extent of the cerebral operations—operations 
determined in man by the signs of language. 

But thisis not all. Sensation has not always the same extent 
or degree of intensity. When impressions reach us unexpec- 
tedly, they produce sensations less perfect than when they are 
anticipated. We are not contented in the last case with distin- 
guishing and naming a group of impressions; we go further, 
we detach one or more impressions from the whole, and name 
them successively—in other words, having formed a clear 
conception of an object, we then discern its parts and its 
attributes. In this way a botanist, in examining flowers that 
the horticulturist has often contemplated, sees organs, colours, 
and conformations to which the other is a perfect stranger. 
Similarly, a well-informed physician, in ausculating the chest 
of a patient, hears and understands sounds which few could 
either hear or comprehend. The explanation of this is to be 
found in the fact that there exist in the mind of these men 
qualities which possibly exist in others, but which, from want 
of training and cultivation, might just as well not be there. 
These qualities—concentration of mind and unremitting atten- 
tion to the minutest details—have been developed by the aid of 
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preconceived notions, formulated and transmitted by language; 
and, thanks to the intervention of language, sensorial impres- 
sions in which we are passive need not be confounded with 
those in which we are active. 

We have now to consider the intervention of language 
in touching or moving phenomena. The acts of affective im- 
pressionability are not generally defined with clearness and 
exactness, and too frequently the phraseology of the educated 
and the uneducated displays the same confusion. We often find 
emotions, sentiments, desires, and passions confounded. To 
avoid such inaccuracies care must be taken to analyse and 
correctly name the acts, after having discerned the causes which 
produce them. Now, the acts of affective impressionability 
must be distinguished into desires and passions, while passions 
are in reality desires beyond control. Instinctive appeals are 
simply veritable desires, while sentiments agree altogether with 
the emotions and desires. At the same time, emotions only 
come under this head so long as they are associated with desires. 
Thus pity, which is a sympathetic emotion, occasioned by the 
sight or the conception of an individual in pain or distress, is. 
at the same time, a sentiment, because, if real, it is accompanied 
by a desire to assuage the pain or alleviate the distress. The 
more nearly an emotion approaches a desire, the more does it 
partake of the character of a sentiment. The affective im- 
pressions, which have for their object the preservation of the 
individual, are common to man and beasts. In man alone 
exist those sentiments which result from the educator which we 
call society. Such sentiments are those which induce love to 
God, humanity, country, and family, and make us chaste, 
charitable, and worthy citizens. Such are the sentiments, too, 
which impel us to seek glory, power, renown, luxury, and 
wealth, and which manifest themselves in our social life. 
Further, the instinctive appeals common to animate creation 
find in man, in the intervention of ideas by language, a source 
of energetic and persistent excitants wholly wanting in brutes. 
Thus, a word which. designates a food, which characterises the 
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odour or savour of a particular dish, the remembrance of a 
repast, the name of a fruit, suffice to produce in man the 
group of affective impressions called hunger, or to recall the 
very flavour of a once tasted dainty. It is the same with other 
instinctive appeals ; and this explains why men are capable of 
excesses to which the brutes are strangers. Man during life is 
not merely impressed by the objects and events which come 
into contact with his sensorial organs, but also by objects 
and events beyond the range of his senses, in time and space. 
He has the faculty of being informed of the existence of acts, 
although separated by immense intervals, so that desires are 
generated, and consequently emotions, which bear the charac- 
ter of anticipation and memory. By this means subjects of the 
highest interest to our welfare are brought before our mental 
view. Such is death, the thought of which moves us most 
profoundly, and which inspires us with acute anxieties, for 
both our friends and ourselves. Animals, for aught we know, 
are exempt from these prepossessions, because they have not 
the ideas which we believe man alone can have. Still further, 
our moral and intellectual activity grasps not only the objects 
and ends which are without our sensorial sphere on the globe 
we inhabit ; it stretches far away beyond into the regions of 
the infinite, thus becoming at once a source and a support of 
religious thought through the psychce-cerebral excitants. Thus, 
in the cerebral operations of man are blended the traditions of 
the past, the social relations of the present, and the anticipation 
of that which is to come, uniting heaven and earth in the vast 
domain of human thought. 

The next point that we have to consider under this head is the 
intervention of language in the acts of consciousness. By the 
knowledge of the result of our moral and intellectual activity, 
and also of our nervous impressionability, we appreciate the 
morality of our acts and sentiments, as also the effect of our 
emotions. Man is as conscious of pity and love as he is of 
lassitude and indifference. Now, to have consciousness of 
different affective states, it is necessary to have a previous idea, 
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and that each of these states should be perceived, discerned, and 
named. But have the brutes the consciousness of their im- 
pressions and movements? The commonly received opinion 
is that they have, but this arises from the error which makes 
the phenomena of human life intervene in the appreciation 
of functional operations in the life of brutes. When our 
activity remains foreign to the facts of impressionability and 
innervation, which produce them in our organism, we do not 
preserve the remembrance. Now, the remembrance here gives 
the measure of the consciousness that we have of our impressions 
and our movements. Take, for example, the instrumental 
musician who has become perfect in his art. Note the rapidity 
and precision of his movements, which at first were always 
accompanied with consciousness because produced with effort 
and close attention. Now there is speed and perfection without 
conscious effort, because they spring from a habit created in his 
organism. The same may be said of the skilled and rapid 
writer. The more the organism has been adapted by persistent 
application to perform certain acts, the less consciousness have 
we in executing them. Add to habit the fruit of previous 
teaching, the permanence of this knowledge by all the means 
employed in society and in the family ; add, again, the notions 
representing the memory present in the mind; finally, add 
the physiological conditions created in preceding generations, 
received and transmitted hereditarily by the present, and you 
have abundant material to establish this position. In acts of 
the understanding, in acts of the will, in acts of muscular con- 
tractility, in acts of organic sensibility as influenced by the 
signs of language, if carefully considered and analysed, which 
unfortunately want of time prevents us from doing, we should 
find the same general result—viz., that the character of the man 
depends to a great extent upon the influence of language upon 
his nervous system. 

The third and last division to which I have to ask your 
brief attention is the influence of environment, in one or two 
of its phases, upon the individual through the nerves. By 
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environment must be understood all the external influences 
brought to bear upon man in that sphere of life in which he 
is found. It is, however, only to that phase of environment 
known as social institutions or the influence of society, to 
which we propose to ask your attention for a few moments. 
The idea of the influence of such institutions upon the in- 
dividual character is not by any means new, for writers, 
both ancient aud modern, have been struck by its importance. 
This is evidenced in the writings of Hippocrates, Galen, Poly- 
bius, Bodin, and Montesquieu, and it is, perhaps, by no means 
singular that, with his well-known powers of observation, the 
father of medicine, the illustrious Greek physician, should have 
entertained a conviction, though a crude one, that institutions, 
or, as he termed it, the government of a single person, affected 
the character of the people governed. But it is surprising that 
many able writers, in considering moral and intellectual man as 
the product of a fertilised organism through contact with 
physical influences, should forget the relations which exist be- 
tween the character of man as wrought out by impressionability 
and innervation, and the teachings of tradition. These lean, 
too, entirely to the paramount influence of geographical posi- 
tion and physiological conditions. That these exert their due 
influence and weight in the formation of character, through the 
media I have described, is perfectly true, but it is not the whole 
truth, and I venture to hope that the points I have already 
submitted to your consideration will serve to impress upon your 
minds the important bearing of certain well-known facts in 
history, and that they will help to resolve one of the gravest 
and most interesting facts of human existence. The object of 
social institutions is to impress upon the mind of each in- 
dividual of the tribe or nation the traditional customs and 
beneficial government of such tribe or nation, which customs 
are received, stored, and transmitted by means of language 
Under these may be united all the various means of education 
adopted by the nation, and these may be enumerated as 
religion and its institutions, political, civil, and judicial in- 


Indiwidual through the Nervous System. 105 


stitutions, institutions which regulate public health and morals, 
institutions which have for their aim the diffusion of arts and 
sciences, and the general welfare of the people. It must not 
be forgotten that the acts and measures of every Government 
are assumed to be known and understood by every citizen, 
and that, consequently, the smallest unit of society, the family, 
or even the adult individual, must necessarily exert an in- 
fluence elsewhere. The family cannot, therefore, isolate itself 
from society and its influences, any more than society can 
exclude the family from its pale. The one must consider 
the other, and the collective influence must be exerted upon 
the individual. In ancient Rome and Sparta, whose social 
activity was turned in the direction of conquest, public institu- 
tions exerted their influence upon the national character ; and 
physical force, energy, courage, and devotion to the father- 
land were developed and stamped upon the people. Moreover, 
it is to be observed that if the same religious and _ political 
institutions prevail in twosocieties, whose physical circumstances 
and physiological conditions are dissimilar, these societies 
manitest a like development, not only in their moral character, 
put also in the impressionability and general aptitude of the 
people. Sparta and Rome on the one hand, Egypt and Hindo- 
stan on the other, afford examples of this. Again, if social 
institutions undergo a change in their character in the course 
of the existence of a nation, a changed moral character and 
impressionability are the result, though race and climate remain 
the same. The change in the character of the early Romans 
and those of the Empire affords a striking example of this. In 
explaining the cause of this change, 1 think we are bound to 
refer to the great alteration effected in their mode of govern- 
ment. The Senate, that venerable institution so worthy of 
respect and reverence, which by its wise and paternal govern- 
ment, had not only guided the national destinies, but influenced 
the national character, had lost its vital power, and became the 
mere tool and toy of weak or vicious emperors ; while low-born 
slaves had occupied positions of authority and vitiated all the 
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principles of good government. The ancient beliefs were under- 
mined and sapped by the new philosophies, which unfortunately 
had but little power to influence the emotional nature of 
mankind. For want of such an influence, afterwards found in 
the spread of Christianity, the national character suffered a 
distinct and disastrous relapse. An irresponsible and immoral 
government speedily wrought its influence upon the character 
of the people, and a lack of stability and laxity of morals 
were soon painfully apparent. The history of mysticism, 
attributed by some to the character of the climate, by others to 
the action of assumed cerebral organs, also demonstrates this 
truth ; for the legal powers among the Hindoos having become 
vested in the priests, these, for their own purposes, interlarded 
and overspread them with their own mystic teaching. The 
consequence was that the exercise of power over the liberty 
of the subject, combined with a controlling sway over the mind, 
produced that slavish, superstitious mode of thought and char- 
acter which it will take centuries of mental freedom to dispel. 

Look again at the history of the Jews and the so-called Gipsy 
or Bohemian tribes. You find the same principle prevailing. 
However scattered they may have become, these tribes or 
nations, faithfully preserving their own peculiar institutions 
and their moral training, whether good or bad, always and 
everywhere manifest the same physiological and mental charac- 
ter. If, however, forgetting or departing from their own sur- 
roundings, their social environment, they are influenced by 
those of other nations, their distinguishing characteristics dis- 
appear, and others are developed. Again, in reference to 
suicide, which has been said to prevail among the denizens of 
hot climates. A study of this question reveals the fact that 
among those nations whose religious belief is fatalistic, it is 
practically unknown, whilst among others in the same clime, 
who are influenced by a different system, it is by no means un- 
common. Such is the power of externals over the inner life of 
the individual. Again, take military bravery. This is not 
wholly due, as some suppose, to the character of the country, 
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but more largely to the institutions under which the people 
live. The village life of India, closely resembling the feudal 
organisation of the Celtic and Teutonic races, notwithstanding 
the enervating character of the country, has produced sturdy 
warriors, whose force the English power has felt, and now 
rejoices to utilise. Similarly it may be observed, as in 
Poland, Italy, and Switzerland, that people trained and nur- 
tured under certain social influences or inspired by the 
educating contact of others, have manifested the truest and 
most conspicuous martial ardour. Again, look at slavery, 
Its influence as an institution upon the character of the in- 
dividual through his impressionability and innervation is so 
well known that we only mention it in closing. Centuries of 
such an influence tell upon the mental power, so that unless 
some other force, such as education or Christianity, is brought 
to bear upon the subject race, the members of it are perfectly 
content to continue in a life of subjection and inferiority. We 
need cite no more powerful example than that of the Hebrews 
in the land of Egypt. The years of slavery had done their 
work upon the national character, for when Moses was called 
of God tolead them forth to freedom he found them but a horde 
of undisciplined slaves. External forces had wrought their 
influence upon them, for they had not only been robbed of their 
liberty, but of all sense of independent manhood. Under Moses 
they journeyed forth to freedom, but at the first reverse, like 
miserable caitiffs as they were, they cried to go back again to 
their flesh pots and their slavery. In course of time, under 
difficulties and a different social government, they emerged into 
a powerful nation, against whom no enemies could stand. 
From these remarks you will, I venture to hope, be able to see 
how closely the character of the individual is related to his 
nervous system, and how through that system, so beautifully, 
wondrously, and mysteriously fashioned, the powers of language 
and theenvironment of social institutions exert an all-controlling, 
powerful, and resistless influence. 

Mr. Murpoy—lI have listened with much interest to the very 


108 Zhe Influence of Language and Environment upon the 


elaborate discourse we have heard from Dr. MacCormac on the 
connection of our mental culture with language, and the action 
of language and environment on the nervous system. In the 
prominence he gives to language, Dr. MacCormac has shown 
the difference there is between human life and animal life. We 
have not only the individual animal, and the individual man, 
each of them having a nervous system wherein habits are 
registered and character formed ;—but, over and above that, 
man has the unique power of language, by means of which 
habits and character are stored up from generation to generation. 
We may approximately say that with the lower animals all 
habits are congenital ;—their characters are formed at birth. 
But with man it is very different; the formation of man’s 
character goes on through the whole period of life; and what 
makes that possible is language, whereby the acquired mental 
powers of one generation are stored up for the use of another. 

Mr. WorkmMaN.—An idea struck me during part of the 
address of Dr. MacCormac. It seems curious when one tries to 
learn to ride a bicycle, there is a very considerable effort ; I 
think, perhaps, an intelligent effort required to maintain the 
balance. When losing your balance you will require to take 
some means to recover it and maintain it, and that intelligent 
effort becomes exhausted in perhaps half-an-hour after you have 
had a dozen of falls of different degrees of force; and after the 
half-hour’s mental exertion, you will tind it quite impossible to 
continue the effort. After continuing this from day to day for 
a longer or shorter time, the mental effort seems to disappear, 
and after that there is left only the physical effort. Something 
similar occurs in learning a musical instrument, or a new piece 
of music. There is an effort to follow it out, and to acquire it 
as a habit ; but when acquired, the mental effort ceases alto- 
gether. I must express the pleasure it has given me to listen 
to Dr. MacCormac’s lecture. 

Protessor FirzGERALD.—Before asking Dr. MacCormac to 
reply to the remarks made by Mr. Murphy and Mr. Workman, 
I desire to express our thanks to Mr. Wallace for the loan of 
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the lantern, which is a very important thing to have on an 
occasion such as this. Some of the questions alluded to by 
Dr. MacCormac are certainly very old, for instance, how far 
conscience is an acquired moral instinct ? As to another point 
which he brought forward, I believe that animals really possess 
to a very considerable extent the power of forming general 
ideas. All domestic animals can be made to believe that they 
are hungry, even when they are not, by talking to them about 
food ; and I know most dogs can be made to feel quite sorry 
and melancholy if you speak kindly and pity them. 

Mr. WorKMAN.—Mr-. President, before you ask Dr. MacCormac 
to reply, might I be so irregular as to make a remark? You 
suggested the possibility of a nerve centre starting up and 
fighting with you in your own system. I think we have 
specimens of that in persons of an undecided character who 
have a difficulty in coming to a decision on points generally, 
until Providence decides for them what they must do. You 
have in these cases two identities. 

Dr. J. MacCormac.—My thanks are due to the gentlemen 
who have referred to my remarks in such a kind and flattering 
manner. I think Mr. Murphy entirely agrees with all I have 
said. And with regard to Mr. Workman’s reference to cycling 
and the attendant exhaustion afterwards experienced, I think 
that can be readily explained by considering the condition of 
the muscles. It is quite easy to comprehend and explain the 
great exhaustion felt after a certain amount of muscular action; 
because, we must remember, we have not only five senses, as is 
commonly understood, but we have also a sixth—a muscular 
sense—which is just as distinct as our sense of sight, for 
example. And I think all that has been explained in a measure 
by what Mr. Workman has just stated. With reference to the 
observations regarding the ganglia, I think we too frequently 
see the evil effects of one nervous centre being over-stimulated, 
or educated, to almost the entire neglect of the other nervous 
centres ; and in this present day of education, a great fault is to 
be found in the training of the young. Take for example, an 
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individual born with a genius for music, and who may perhaps 
be brought on a public platform to perform at the age of five 
or seven years. In such a case, the special cultivation of the 
faculty for music is adopted, to the entire neglect of the other 
faculties of the brain, and with what result? We very often 
find that in ten, twenty, or thirty years that same individual 
becomes an inmate of a lunatic asylum. I think that instead 
of educating a child exclusively in, say music, it would be well 
to restrain the tendency, and to give the child, as it were, an all 
round education, say in mathematics and other branches, and 
thus save it from the dreadful probability of insanity. My 
thanks, I may also say, are due to the audience for the kind 
attention paid to all my observations, which were unavoidably 
of a technical nature. And 1 cannot sit down without tendering 
my best thanks to Mr. Wallace for the admirable manner in 
which he has represented my photo. slides on the screen. 


The Hon. SecreTARY (Mr. R. M. Young, B.A., M.R.ILA.) 
announced the following donations :—The volunteer sword, 
worn by Henry Joy M‘Cracken ; presented by M. Christopher 
Aitcheson, J.P., Loanhead, Midlothian. An ornithorhyncus, 
garnet rock from Alaska, silver ore, Chinese opium pipe ; pre- 
sented by Captain Robert Campbell, ship Slieve Donard. A 
large carboniferous fossil shell, productus giganticus, presented 
by Mr. John Wilkinson, Comber Place, Belfast. 

A vote of thanks was passed to the donors, on the motion of 
Mr. RoseErT Youne, C.E., seconded by Dr. P. Macautay. 


IIT! 


9th March, 1892. 


Proressor M F. FirzGeratp, B.A., C.E., in the Chair. 


WitiiaM Gray, Esq., M.R.I.A., read a paper on 
THE ESSENTIALS OF HOUSE SANITATION—HOW 
TO SECURE THEM. 


Mr. Gray said :—The subject of the evening may be expressed 
by the one word, “ Cleanliness,” and, as this might be too con- 
centrated a form of an expression for a text, I will amplify 
it a little, and state that the essentials of House Sanitation con- 
sist in “‘ The immediate and thorough removal of all waste 
products.” 

I will consider this proposition with special reference to 
three points, A, B, and C, suggested by the following anecdote : 
An Irishman had a very defective grate, which, like too many 
others, wasted the fuel, and gave little heat. After considerable 
hesitation, he yielded to advice, and went to a tradesman to get 
anew grate. The tradesman, dilating on the qualities of his 
wares, very strongly recommended one grate in particular, 
because, as he said, ‘‘It would save half the coal.” “If that’s 
the case,” said Pat, ‘““T’ll just take two of them, and save the 
whole of it.” 

Here we have an illustration of what generally takes place 
with the public, in dealing with sanitary matters. In the first 
stage, the public are very apathetic and hard to move; in the 
second stage, when they stir, they fall under the influence of 
business push, and are perplexed by the multiplicity of sugges- 
tions from engineers, doctors, and manufacturers. In the next 
or third stage, they need the; sole guidance of common sense. 
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We should, therefore, consider the matter with special reference 
to the three points—A, Apathy ; B, Business ; and C, Common 
Sense. 

This sanitary question is not a purely moral one, and yet it 
is one that involves very serious moral responsibility. 

The health of body and mind—that is, our physical and 
moral well-being—is powerfully influenced by our surroundings. 
“Cleanliness,” says the proverb, “is next to Godliness.” If so, 
the development and maintenance of religion and morality, as 
well as the personal comfort of every individual, depends in 
some degree upon the cleanliness of our persons, habits, and 
dwellings; we may take for granted that physical impurity is 
the emblem, if not the sign, of moral impurity; hence the im- 
portance of sanitary reform, from a moral point of view. 
Clearly it is every individual’s duty not only to try and preserve 
his own health, but he should take care that by his person or 
habits he is not the cause of disease to others. This being our 
double duty, we should at once look to the sanitary condition 
of our dwellings. Weare too careless on this point, because 
our daily observation proves that there are hundreds of cases 
exposed to obviously unsanitary conditions, and no evil effect 
seems to follow ; the connection between a particular case of 
disease and a defective sewer cannot always be traced to the 
satisfaction of the ordinary observer. This is so. Neverthe- 
less, we should remember that germs are not always matured 
at the spot on which they were generated. For example, the 
thistle-down originated on one farm may be matured into plant 
and flower in a distant townland ; and the tern-spore shed in 
the moist and shady valley finds a lodgment, and develops into 
feathery fronds, in the crags of the mountains. So also with 
the germs of disease ; they may be nursed into being in the 
close alley or filthy court, but they may bring forth their deadly 
fruit in the luxurious chamber of the suburban villa. The 
owner of the villa and the lodger in the alley therefore are each 
dependent one upon the other, and are equally bound to further 
every effort made for the promotion of sanitary reform, 
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In a large manufacturing city like Belfast, where there are 
miles of streets composed of the houses of the working classes, 
it is of the utmost importance that we should look to the 
sanitary condition of our workers’ dwellings. Belfast is not 
so badly off in that respect as many other towns, but yet much 
remains to be done towards removing the defects left us as 
a legacy from the past. Had the founders of Belfast settled 
about the skirts of MacArt’s Fort, as the old Danish founders 
of Dublin settled around the Celtic fort on which now stands 
the Castle, our Borough Engineer would not have so much 
difficulty with the city drainage, and our Medical Superin- 
tendent of Health would not be so anxious about the high 
death-rate. The residents cannot now remove to the Cave 
Hill, but they can do much effective work towards removing 
other defects left them from the past. Fortunately our 
workers are fairly provided with self-contained houses, unlike 
many ot the houses in Dublin, where several families dwell in 
one house—I have heard it said that in some cases several 
families occupy one room. In one such case the members 
of the little community got on very well, until one of the 
families began to take in lodgers. Fortunately there is none 
of this in Belfast; every family can have a separate house, 
imperfect as it may be in many resvects. I have visited many 
of the workers’ houses, and have been shocked at the deplorable 
condition of the surroundings, due, not only to structural defects, 
but to the apathy and downright carelessness of the inhabitants. 
This is our point A—Apathy, for which there is no excuse. 
Every householder should protest against every form of struc- 
tural defect, and aid the authorities in getting them remedied. 

Let us examine the structural defects, and they come directly 
under point B—Business. The speculating builder often, with 
a false economy, fails to provide the necessary appliances for 
keeping the tenants’ houses reasonably clean and healthy. 
One serious defect is the manner in which the bell-trap and 
cesspool below it are constructed. Most of the yards are 
nominally trapped by this exploded contrivance. I say 
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“nominally,” because the so-called yard trap is but a trap 
in a very equivocal sense. It does not trap off the foul air, but 
it entraps the poor worker into the idea that it does. You 
will find that the yard trap is a loose metal contrivance 
that collects all kind of filth in and about it, thereby failing in 
one elementary principle, namely, ‘the thorough removal of 
filth.” Lift it out of its timber frame, and you will find a 
filthy receptacle below it, and, above all, you will find that 
the open mouth of the town sewer is belching its foul and 
poisonous breath, to blanch the cheek, check the vigour, and 
destroy the health of the humble household. A contrivance of 
this kind is in direct violation of the elementary laws of sani- 
tary science, for it not only creates a mischievous local pollution, 
but it freely admits the town sewer gas. Where this is so, 
I would strongly recommend the tenant to call upon 
his landlord to remove the abomination, and to substitute a 
glazed earthenware trapped gully, properly connected with the 
town sewer, so that at all events from that point there need be 
no fear of sewer gas. Another defect is the badly-paved yard, 
with a broken and irregular surface, saturated with accumulated 
filth. Every yard surface should be solid and impervious to 
fluids, and the even surface should have a quick fall to the 
trapped gully, with no corners, or hollows, or other catchments 
for filth, so that a bucket of water can wash the surface with 
an ‘immediate and thorough’’ discharge. 

Mr. Gray then pronounced his strongest condemnation of 
another defect—the common open privy; and proceeded:—In 
the country, where the free air of heaven scatters the foul air and 
counteracts the influence of the unhealthy and deadly vapours, 
the common privy may be tolerated, but in towns like Belfast, 
where dwellings are crowded into narrow spaces, it is wrong for 
the health authorities of the town to allow the continued use of 
the common open privy, where animal and vegetable refuse 
create the most deadly forms of disease. It is almost criminal 
for any tenant in Belfast to occupy a dwelling that has not a 
properly trapped closet, with a good water flush, Manufacturers 
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have produced a variety of cheap and effective closet that 
leave builders of small house property without excuse, and yet 
there are hundreds of small houses in Belfast that have no other 
convenience besides a common open privy, producing the most 
offensive sight and smell. The only excuse offered for this 
serious defect is, that owners of small house property find that 
their tenants misuse or woefully destroy any breakable apparatus 
provided. For this neglect or damage there surely should be a 
remedy. 

Attached to the privy, there is the no less dangerous open 
cesspool or dust-heap, exposed alike to sunshine and to rain, as 
if intentionally to facilitate the decomposition of the filthy 
compound, and to generate the microbes that find rest and 
culture on the top and surface of the badly-built yard walls, 
saturated with wet and disintegrated by frost. The danger 
from this source begins when the refuse is allowed to remain 
beyond a week ; and yet it is often allowed to remain not only 
for weeks, but for months. I have seen rows of such houses, 
back to back, with a common passage between them ; and this 
passage, instead of being a clear place by which the refuse from 
the yard is regularly removed, is itself the common receiving- 
place for all kinds of impurity, from the over-filled manure pits 
of the several neighbouring houses. Here I have frequently 
looked upon broken crockery and old clothes, dead cats and 
cabbage stumps, bones and bottles, chimney sweepings and 
discarded headgear, old shoes, boots, and brickbats, and, over 
all, careering before the wind, the loose chaff just discharged 
from a used-up bedtick, on which, perhaps, some poor invalid 
had recently died of an infectious disease. Let any ordinary 
observer examine for himself the several items described, and 
he will have no difficulty in coming to the conclusion that the 
present state of large numbers of our workers’ dwellings must 
be injurious to health, and that, as a rule, no proper provision 
is made for the personal comfort of the inmates, and that, 
therefore, no encouragement is given to those who desire to be 
neat and cleanly in their habits. It is essential that every 
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working man should havea water-closet, a trapped gully in the 
yard, and a movable receptacle for refuse, in addition to a 
separate water supply for domestic purposes. All solid refuse 
that is not removable by the drains should be deposited in a 
movable receptacle, to await the dustman’s collecting cart. 

Let us now inquire, is it possible to have all the defects 
referred to altered? And, if so, what is the remedy ? At the 
outset, take for our encouragemen’' the opinion of Arthur 
Cohen, Q.C., M.P., who states :—“ So far as the structure and 
condition of the houses of our poor are concerned, the evils 
which have been described in language so powerful and graphic, 
and which undoubtedly exist, might all be removed by the 
exercise of legislative provisions which at this moment are 
contained in the statute-book. Indeed, it is extremely difficult, 
if it is possible, to detect a single blot in the social condition— 
so far as their dwellings are concerned—of our poor, for which 
their does not now exist a statutory remedy.” 

We have here a distinct reference to the sanitary acts, which 
provide for the removal of everything—structural or otherwise 
—that may be injurious to health. This reference involves the 
duty of the landlord, the tenant, and the sanitary authorities 
respectively. The landlord or “ owner” is defined as the person 
who receives the rent for the time being, whether on his own 
account, or as agent or trustee for any other person. The 
tenant is, of course, the immediate occupier. The sanitary 
authority is the City Council acting through its sanitary 
department, which ‘is responsible for providing that all drains, 
water-closets, sinks, lavatories, gully traps, earth-closets, privies, 
ashpits, and cesspools within their district, be constructed, 
trapped, covered, ventilated, and kept so as not to bea nuisance, 
or injurious to health.’ (See a Digest of the Public Health 
Act, 1879, by W. D. Wodsworth, Assistant-Secretary, Local 
Government Board.) 

The local authorities are bound to see that the premises are 
properly constructed as dwellings, and therefore they have to 
deal with the landlord or owner ; and they must also see that 


How to secure them. 117 


the premises are kept in a proper sanitary condition, and there- 
fore they have to deal with the occupier or tenant. Unfor- 
tunately, the apathy of the landlord and the carelessness of the 
tenant present serious difficulties to the carrying out of the 
law. 

I have the greatest satisfaction in referring to the great 
improvement which has taken place in the health of the 
city, and this is due in great part to the untiring energy on 
behalf of the people’s comfort and happiness, which has been, 
and is now being, exercised by the Corporation of Belfast. The 
Sanitary or Health Department is under the management of 
the Sanitary Committee. The Medical Superintendent and 
Executive Sanitary Officer merit all praise for their Zeal, 
courtesy, and forbearance under very trying difficulties. The 
manner in which the duties of this important department is 
carried out is creditable to the public officers ; and it is the duty 
of all right-minded citizens to do all in their power to assist the 
officers of health in their laborious and responsible duties. 

In dealing with this matter, I should not omit to refer to 
the very excellent rules of the Belfast Town Council, with 
reference to that and all other classes of buildings, and I 
think I may safely affirm that if the rules drawn up by 
the Council were honestly carried out, the result must be a 
substantial improvement in the general health of the city, for 
under them no dwelling need be in an unsanitary condition for 
the future. The greatest difficulty will be in dealing with the 
older houses, badly built at first, and now so ‘run down” in con- 
dition as to render their proper repair unremunerative ; but no 
tenant need suffer, for all reasonable complaints will be promptly 
attended to by the sanitary officers of the City Council. 

Another very great difficulty is in dealing with the careless 
and slovenly habits of too many of the families of the working 
classes, no doubt due in a great measure to the training, or want 
of training, in our ordinary National Schools, and to the very 
questionable sanitary arrangements with which they are pro- 
vided. 
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It is a national disgrace that the great majority of our 
National Schools are unprovided with yards or offices of any 
kind ; and, where they are provided, they are most commonly 
of the very rudest description—filthy, dark, and small,—unless 
in vested schools, built under Crown grants, of which there are 
too few. No wonder that the children of our working classes _ 
are brought up with degraded notions of personal decency, or 
the value of cleanly habits ; and that when they come to be heads 
of families, or servants in private houses, they think so little 
about their sanitary surroundings, or the duty that devolves 
upon them to aid the public authorities in providing for their 
health, comfort,and happiness. The value of improved artisans’ 
dwellings properly cared for, has been proved to have the best 
results on the health of the places where they are provided. 

The improvement made in artisans’ dwellings, in London and 
elsewhere, has helped very materially to reduce the death-rate. 
In 1881, when the city death-rate was 21°2 per 1,000, the death- 
rate in the workers’ dwellings erected by the Peabody Trust 
was 17:2. The rate in the buildings of the London Improved 
Industrial Dwellings Company was 16°4; and in the dwellings 
of the Metropolitan Association, 14°3. In Newcastle, when the 
death-rate was 22°2 per 1,000, the rate in the improved indus- 
trial dwellings was only 12 per 1,000. Such buildings can be 
provided under the Housing of the Working Classes Act, 1890, 
under the provisions of which any individual or company can 
obtain financial aid from the Government, for the purpose of 
facilitating the erection of suitable dwellings. 

It would be a very serious mistake to think that the dwellings 
of “the better classes ” are “‘ better’? than the dwellings of the 
working classes from a sanitary point of view. Not at all. 
In many, very many of our superior dwellings, in which all is 
bright with tinsel and varnish, there are as defective sanitary 
arrangements as elsewhere, and it is as incumbent upon the 
tenants of such houses to see to their sanitary surroundings as 
in any dwellings of the poor; and vet such tenants are as 
apathetic as their poorer brethren in looking to the sanitary 
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arrangements of their dwellings, and, therefore, all that has been 
said with reference to the smaller houses, applies with equal 
force to the houses of our middle and upper classes. It cannot 
be too strongly impressed upon householders, rich and poor, 
that their personal health, the health of their families, and 
consequently the health of the community at large, depends 
upon the care taken by each individual to secure the proper 
sanitary condition of his own dwelling. And any householder 
who does not see to and understand the sanitary arrangements 
of his own house, may rest assured that such arrangements are 
defective and dangerous. All that is essential for the sanitary 
condition of any dwelling is so simple, that the arrangements 
can and should be understood by every householder. 

Mr. Gray then described in detail the principles of his text, 
and their application to the dwelling. 

If effective sanitation requires the ‘immediate and thorough 
removal of all refuse matter,” it is quite clear that all receptacles 
of such matter should be placed as near the outer air—that is, 
the outer wall—as possible, so that the channel liable to breed 
pollution should be as short as possible. The closet and the 
bath and the scullery slop should be next the outer wall, and 
discharge directly through the wall into the open air. If this 
is done, the plumber’s work is made easy, and without compli- 
cation. Do not have the discharge end of the bath turned from 
the wall, with a waste running its entire length under it. Let 
the closet discharge directly through the wall, and not by com- 
plicated bends from an inner wall. The same may be said of 
the scullery waste. Further, that the discharge may be thorough, 
let the outlet be ample. 

Mr. Gray described the ordinary defective methods of dis- 
charging slops and baths through limited apertures, recom- 
mending a much more open vent, so as to secure a scour for the 
outlet drains, &c. He exhibited and described a special form 
of waste made to his instructions, which gives such a good flush 

» as to discharge the waste quickly, and carry away all soap, and 
prevent its lodgment in the pipes. This brass plug gives a full 
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bore flush, and yet, by a movable cage, checks the inlet of solids 
and gives access to the trap. The same arrangement is appli- 
cable to other forms of slop waste. He described the best 
methods of immediately and thoroughly removing the contents 
of closets, and recommended for this purpose a simple form of 
wash-out closet, the details of which he fully described, dwelling 
chiefly upon the points most essential for the effective working 
of the apparatus. He strongly condemned the old pan closet, 
which cannot be free from local pollution, and warned house- 
holders against the push of interested manufacturers, who 
recommend costly apparatus involving no essential prin- 
ciple that is not fully met by a much more simple form of 
closet ; and the more direct its discharge is, the better. We 
have still a survival of the old system in the downward bend 
from even otherwise good closets. The discharge should not 
be downward within the house, involving further bends. The 
discharge should be through the wall direct, and if possible 
above the floor line, and accessible, the pan to have a good 
3-gallon flush. The full flush secures the ‘‘immediate” as well 
as the “ thorough’’ removal into the open air. 

Having shown how the liquid and other refuse should be 
‘immediately "' and “thoroughly ’’ passed into the open air, he 
traced its further passage into the town sewer through a trapped 
air chamber. This trapped air chamber is absolutely essential, 
and must not be dispensed with upon any account. This was 
very fully described and illustrated by diagrams and models, 
many of the latter showing the unnecessary complication before 
the public, and the necessity for exercising common sense in 
their selection,—above all, to see that the air chamber is freely 
open, and that the trap is accessible. This air chamber, 
trapped at the town side, should, if possible, be the receptacle 
for the soil pipe and waste from the scullery and bath, so that 
the water in the trap may be kept changed, and not allowed 
to become stagnant. With this arrangement there is very 
little fear of sewer gas. There may be bad effects from the 
local pollution which carelessness may allow to occur at the 
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house side of the disconnecting air chamber, but no sewer gas 
can return. This is absolutely essential, but will not be a 
protection from carelessness or the want of supervision. 

Referring to the various complicated devices adopted with 
the view of ventilating the soil pipe, Mr. Gray expressed the 
opinion that far too much is made of it. It is a survival 
of the old closed-up system, when the sewer gas had direct 
access to the soil pipe ; but now no such gas can get to the soil 
pipe by a disconnecting trapped air chamber. The only pollu- 
tion now possible in the soil pipe is the local removable 
pollution of the soil pipe itself. Mr. Gray said that the legiti- 
mate outcome of our present system of trapping and rendering 
accessible all apparatus, points to the possibility and the 
desirability of making our soil pipes removable, and accessible 
for cleansing directly, thereby avoiding the costly and unsightly 
vents, so strongly recommended under our point, B. 

In dealing with this matter of sewer gas, Mr. Gray said it is 
strange that we should go to so much trouble to trap off every 
possible whiff, and adopt costly and awkward-looking contrivances 
to ventilate the limited soil surface of our soil pipes, in which 
there is no sewer gas, while yet we freely admit the sewer gas 
itself into our public streets. We trap our side gullies, and for 
this purpose adopt costly apparatus at each side of our thorough- 
fares, and yet we carefully place in the centre of our tramway 
lines, open ventilators that belch forth the blasting and deadly 
sewer gas without let or hindrance. Something must be 
seriously wrong with such an arrangement! Surely, if it is so 
necessary for us to trap off our house drains, it is equally desir- 
able to adopt some system by which our main sewers may be 
ventilated, so as not to poison and pollute the atmosphere of 
our public thoroughfares ! 

Before we can say that our drainage is passed safely beyond 
our premises, we must see that the drains carry with- 
out leaking, and that the ground itself is not saturated by 
drainage from our own drain or any other source. Mr. Gray 
described the necessity of having a solid bed for the reception 
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of drains, the method of making drain joints, and of forming an 
impermeable surface below the dwellings ; and strongly recom- 
mended that all drains should be accessible and under the con- 
trol of the householder, who should make himself familiar with 
all the drainage arrangements of his premises, and see that they 
are kept in an efficient and cleanly manner. No amount of 
apparatus will make up for the want of intelligent supervision 
or common sense. He proceeded :—I am glad to see that the 
ventilation of our main drains has been taken up by the Town 
Council, and is referred to in the highly-important and valuable 
report just issued by our excellent local medical sanitary officer. 
We have all more or less benefited by the very excellent show 
room of the gas department of the City Council. It would be an 
advantage to the cause of sanitary reformation if the very excel- 
lent and zealous officer of the sanitary department would follow 
the example shown by Mr. Stelfox, Engineer of the Gas 
Works, and get together a showroom or exhibition of sanitary 
apparatus, so that the citizens might see for themselves the 
fittings and apparatus most approved by the authorities. In 
addition to this, the medical officer should keep on exhibition, 
for each month or quarter, a skeleton map of the city, showing 
the localities where disease prevails. In suggesting such a 
map, I do not mean anything more significant than that it 
should show the main outline of this city without details, so that 
the cause of disease could be more readily localised. Every- 
thing that pertains to health should be exhibited, and every 
facility given to the ratepayers to see what is being done in a 
sanitary way. 

The lecture was illustrated with diagrams, models, and experi- 
ments, and the following discussion followed. 

Dr. Linpsay—I did not expect that it would fall to my lot to 
open this discussion, but I have pleasurein doing so. I listened 
with great satisfaction to Mr. Gray’s paper, and watched his 
-demonstrations with interest. He has chosen a subject of the 
utmost importance, and I think he has handled it very satis- 
factorily and very intelligently. ‘There is hardly anything in 
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his paper to which I can demur, except it be his comparison of 
the germs of disease to the fairies. Mr. Chairman, I have 
never seen a fairy, but I have seen the germs of disease, and if 
Mr. Gray is-in doubt as to their existence I shall be very happy 
to show them to him at any time. In Belfast we have much 
too high a death-rate, the two principal causes of which are (1) 
the condition of the sub-soil, and (2) the occupations of the 
people. We cannot do much to modify these, but no doubt 
other conditions, such as house sanitation, can be modified. I 
thoroughly agree with Mr. Gray that what we need above all 
things is to arouse public interest and attention. How ex- 
ceedingly simple are the principles of house sanitation ; they lie 
in a nutshell. They are the merest A B C work: the great 
trouble is to get them applied. I hope all here will remember 
what Mr. Gray told us to-night, that we already have the 
powers. The Public Health Act puts it in the power of every 
householder to compel his landlord to put his house in a good 
sanitary condition, and it is our own fault if we allow these 
matters to be neglected. Two very important points are to 
have proper traps and sufficient flushing. If these are in good 
order most other things take care of themselves. We ought to 
go in for a four-gallon flush ; some houses have very much less 
than two gallons. We very often overlook the fact that the 
materials in the trap may themselves give rise to gases, but 
that can be prevented if flushing is adequate. The condition 
of the jorbox is much neglected. I am greatly struck with the 
prevalence of typhoid fever amongst domestic servants, and I 
believe that this is partly due to bad gases passing into sculleries 
from the jorbox. Apart from the question of actual disease, it 
is one of our maxims when we find people never well that it 
would be a good thing to look to the drains. No doubt 
breathing bad air is one of the most potent sources of being 
constantly more or less in a low condition. We should have 
some means of compulsorily inspecting houses. As far as I 
know there is no public authority for anything like a regular 
inspection of houses. There is nothing more astonishing than 
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to find, when even the best houses are inspected, how constantly 
the drains are defective. It is almost an exception to find 
things right, and that even in new houses in the best parts of 
Belfast. 

Mr. Conway Scott—I have listened with great pleasure to 
Mr. Gray’s address. Although I agree with a great deal of 
what he said, he seems to forget that there are such people in 
the world as indignant ratepayers, and if we carried out all his 
suggestions I am afraid the ratepayers would be up in arms. 
As your governing body are elected by the people, they must 
act according to the wishes of the people who elect them. 
Mr. Gray has mentioned back passages ; that whole question 
was before the Corporation fifteen years, but it was only last 
year that it took any practical form. After all, these things 
cannot be done without £ s.d., and as soon as the ratepayers 
of Belfast are willing to have all that Mr. Gray wishes done, I 
am certain that the authorities will not stand in the way, but 
say goon and prosper. The difficulty is the increased taxation. 
Dr. Lindsay made some remarks, which I agree with, about 
flushing cisterns. A two-gallon cistern is insufficient, but the 
bye-laws of the Corporation and the Water Commissioners 
permit them. The authorities are not to blame in the matter, 
as they had not sufficient water at the time these bye-laws were 
made to justify their saying ‘‘ we will have only three or four- 
gallon cisterns” ; and no sanitary officer can go beyond the law 
even to meet the requirements of Mr. Gray. Regarding Dr. 
Lindsay’s remarks concerning the inspection of houses, if every 
ratepayer wishes to have his house tested once a month it 
would require an army of inspectors. At present any ratepayer 
within the city can have his house examined by sending a post 
card, and I do not think the Sanitary Authorities can go any 
further at present. As to Mr. Gray’s remarks about traps, I 
don’t know that Mr. Gray’s new trap is very much of an im- 
provement. He seemed to have the idea that nothing goes 
into the drains except water. Everything has been taken out 
of the Belfast sewer, from a child to old clothes. The careless 
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householder will throw anything down the drains. If he 
has any rubbish this is the convenient place for it. In 
reference to the idea of fitting water closets into small houses, 
I quite admit that the old system is a defective system, but to 
put water closets into every small house where they wonld be 
damaged and choked up would be a great mistake. In 
arranging accommodation for small house property you really 
should get something that could neither be pawned, nor sold, 
nor burnt. Mr. Gray referred to the ventilation of sewers: 
that is a very peculiar subject. If you ask the opinions of the 
most prominent sanitarians in the large English towns they 
will tell you that the open gratings are the best. I do not 
agree with that, but still you find a preponderance of opinion 
in favour of them. The Belfast Corporation are still pursuing 
the policy that where any owner of property will give them 
the use of a gable they will put up ventilator shafts. I am of 
opinion that as far as possible the sewer atmosphere should be 
carried up above the house levels, and I think in this matter 
the Corporation are doing everything possible. On the whole, 
I must congratulate Mr. Gray on his paper, and I think that 
such discussions are beneficial, as the more the public know 
of these matters the better. 

Mr. Lockwoop—I fully agree with the majority of Mr. 
Gray’s statements. Sanitation in its main principles is very 
simple. We should first of all get the waste products out of the 
house as fast as possible, and keep them, or any part of them, 
from coming back again. Regarding the ventilation of the 
street sewers, Mr. Scott has stated what I believe is the case, 
that a very large number of authorities in different parts of 
England have agreed that the open street gratings are on the 
whole the best thing. I think, notwithstanding, that we should 
all be inclined to agree with Mr. Scott that it would be better 
if we could get some simple and workable plan by which these 
could be done away with, or simply allowed to remain as inlets 
for fresh air. If we can do this we shall, I think, have made 
an advance. There appeared recently a very interesting com- 
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munication from some engineer in a London professional jour- 
nal suggesting that these gratings at the street should be all 
replaced by valves opening inwards, something like the valves 
which we now put in chimney breasts to ventilate our rooms, 
the exits to be only at certain selected spots where shafts might 
be erected. Mr. Gray and Mr. Scott also suggested a tall shaft, 
and if the Corporation gas or other cheap fuel can be utilised 
to create a strong draft there, the combustion will destroy all the 
foul products of the sewer, and you will have a quantity of 
fresh air passing in at all these valves and passing out purified 
at the chimney. Mr. Gray has further referred to the condition 
of our workers’ houses, and especially to those in the older parts 
of the town. Superficially you may say that these houses 
generally conform to sanitary rules: that is, they are absolutely 
disconnected from the drains or sewer, but althongh the house 
itself is disconnected and the jaw tub is discharging over an 
open grating, yet the yard itself is so close to the house and so 
small that the very imperfect trap often gets filled up, and prac- 
tically might as well discharge into the house itself. You will 
find also that in nearly all these houses the tiling and paving 
are very defective, and the whole sub-soil at the back of the 
house is in about as bad a condition as can be. I can also con- 
firm what Mr. Gray stated with regard to the back lanes; it is 
high time Mr. Scott steps in and has them cleaned. I know, 
however, from my own personal knowledge, it is not his fault 
if some of the right things have not been done sooner. 

A gentleman in the audience asked Mr. Gray if he attached 
any importance to the question of wall paper in houses as dan- 
gerous to health, as arsenic and other impure ingredients are 
often used in its manufacture. 

Mr. J. BRowN—Mr. Gray has referred to the regulations of 
the authorities in Belfast respecting houses. I have not seen 
these, but should like to ask whether they have anything to say 
to the ground on which the houses are built. I refer specially 
to ground, which I observe in more than one place, being made 
up of rubbish from ashpits and other refuse of that kind. 
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Another question that might naturally occur in considering 
house sanitation is, What becomes of the sewer gas? Sup- 
posing there are 50,000 houses in Belfast with 50,000 pipes all 
pouring out poisonous matter into the air. Would not the 
whole of Belfast have been probably poisoned long ago if this 
were not got rid of? Does the air act upon it by oxidation, 
possibly by means of that more active form of oxygen, ozone, 
which the late Dr. Andrews found in certain quantities in the 
wholesome air of the country, but to a much less degree in 
town air. Is this deficiency in town air because the ozone is 
used up in oxidizing organic effluvia? If so the whblesome- 
ness of country air may be due to its ozone. On the other 
hand however, Dr. Andrews showed that ozone in larger quan- 
tities is poisonous, and it is therefore difficult to know just 
how much is good for us. However, I want to direct atten- 
tion to the fact that if this aeration of sewer gas destroys its 
poisonous quality, proper ventilation in our houses is of para- 
mount importance ; and I would suggest a system of ventilation 
different to what we usually have in ordinary houses. At 
present, ventilation, especially in winter, is really an accident 
not intended by the architect, and depends chiefly upon the 
action of the open fireplace with its chimney sucking air out of 
the house and producing a partial vacuum in the house, thus 
causing everything outside to try to flowin. Cold air dubbles 
through chinks in windows, ground air rises through the floor, 
and sewer gas is sucked in also where possible. Now, if we 
could devise some means of pressing air into the house instead 
of sucking it out, we should get rid of these difficulties. There 
could be no drawing in of foul gases; on the contrary these 
would be driven out. It must be left to the engineer, I suppose, 
to devise means for a system of ventilation under pressure, but 
something analogous to the wind-sails or ventilating cowls on 
ships, down which the wind blows into the interior of the 
vessel, might be practicable. 

Mr. Epwarp WInniINGTON—The instructive lecture to which 
we have just listened has been spoken to by the medical pro- 
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fession, and by the architects, and I now wish to speak as a 
plumber—I may say as a master plumber. Mr. Gray did good 
in drawing the attention of the public to the insanitary condi- 
tion of some of our National Schools, as there is one at least, 
not very far distant from this place, where the means of the 
people would lead you to expect a different state of things, 
where the sanitary arrangments are, to say the least of it, most 
ridiculous and far from what they ought to be. I cannot agree 
with Mr. Gray that the pattern of bath waste which he has 
exhibited would be an improvement on that generally in use. 
‘In the modern bath the waste is placed in an enclosure at the 
lower end of the bath, the outlet being close to but not in the 
bottom, and with perhaps two or three bars across it to prevent 
anything passing down that would stop the waste pipe. The 
water is all drained off, leaving nothing perceptible in the 
bottom. Mr. Gray’s suggestion with reference to placing the 
waste of the bath convenient to the outer wall, instead of 
as at present being fixed the opposite way, is a great improve- 
ment, and it is a wonder we did not think of this sooner. The 
old pan water closets are now out of date; but with reference 
to the flush of the closets which are being used in their stead, 
I agree with some of the previous speakers that there should 
be a flush of four gallons, as three gallons will not always 
effectually cleanse the apparatus. I do not quite agree with 
Mr. Gray that water closets should be always placed at the 
outside wall of the building; they should be placed there if 
convenient, but it is possible to fit up this apparatus so that it 
shall be free from anything of an obnoxious character, and we 
must have it in a convenient and comfortable place. The 
lecturer did not mention any of the methods of testing, nor 
explain whether he would have recommended the “ smoke test ” 
or the “ peppermint test.” The smoke test is the popular one, 
but architects are not agreed that it is the best one; perhaps in 
his reply he can give us some information on this point. I 
have no sympathy with the recommendation for the formation 
of a “sanitary exhibition,” but rather think it would divert 
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trade out of its legitimate channels ; and I believe that personally 
Mr. Stelfox had no desire to open an exhibition of gas apparatus 
such as the Corporation have done, but he was obliged to do so 
because no house in the city in that trade could afford to keep 
a stock sufficiently large, and give it out on terms to suit the 
people, as they have done. It is not the same, however, with 
sanitary fittings, as there are many of the plumbing establish- 
ments in the city who are keeping all these fittings of the 
newest and best description. We have been favoured during 
this winter with a series of lectures in this place on the “ Health 
of our Homes,” and now this paper of Mr. Gray’s, all showing 
the importance which is attached to this subject by eminent 
men, but they have left us at a point without providing for 
having their recommendations carried into effect, and this cannot 
be done except by competent and tried men. For this purpose I 
would direct your attention to the important subject of the 
“National Registration of Plumbers,” undér the provisions cf 
which you have a list of capable and qualified men to whom 
you may entrust your work with a reasonable expectation that it 
will be properly attended to and done. I make this reference 
to the “ Registration of Plumbers” with some confidence here, 
because that you, Mr. President, have taken such an interest in 
this movement, and have given it your hearty sympathy and 
support since its first introduction to our city. 

Dr. Macautay—lI have had a little experienc with regard to 
. the sanitary condition of the city. I have known myself (and 
I think Mr. Scott is also aware of this) that in some houses 
where the supposed sanitary improvements have been intro- 
duced disease has entered, and in some houses where there have 
been no sanitary improvements at all disease has not entered, 
so that probably we are in error in these sanitary matters. I 
could instance the case of a district which is now about to be 
cleared out, away near Carrick Hill, Birch Street, and Pepper- 
hill Court. Jam assured by the sanitary inspector of this city 
that, whilst in our suburban villas there were diseases, in the 
district around Pepperhill Court there were no zymotic diseases 
whatever. I was very much pleased with Mr. Gray’s observations 
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about what I may call the effluvia pipe. I don’t at all agree’ 
with the fitting of these pipes. I was very much struck with 
an observation from a gentleman of experience, that he thought 
that effluvia pipes were made merely to satisfy the imagination 
of the householder and not for any practical purpose, because 
he was informed by a gentleman well versed in chemistry that 
noxious gases have not the power to ascend, and that they are 
weightier than the air. If this be a fact, I think it would 
answer Mr. Brown’s question, where does the noxious vapour 
go to when it gets up to the top? I may safely tell him that 
it never reaches the top. On that account I think that these 
effluvia pipes might be done away with. I am very glad to 
find sanitary matters taking the attention of the public so 
much. 

Professor EVERETT—A great many speakers have expressed 
the opinion that the open gratings in the streets might with 
advantage be employed as outlets to ventilate the sewer. The 
proper pian I think would be not to have air coming in slowly 
all along the line. Let the air come in at a great distance so 
that there will be a good rush all along the pipe. We often 
have to make a compromise between what is best in theory and 
what is inferior. Some of Mr. Gray’s devices would be very 
.good if they were in the hands of sensible and trustworthy 
people, but I am afraid that some of them, though they would 
be excellent for skilful and careful hands, are hardly fit to bear 
the rough usage of ordinary household work. 

Mr. J. THompson—If tall chimney ventilators are necessary, 
the draught in them would be improved by erecting furnaces in 
which the ashpit material could be consumed by using it as fuel 
for generating steam, increasing draught, and purifying foul gas 
as it passes from sewer through fire to chimney. The steam 
could be disposed of to advantage, while the ashes or slag 
might be used in making mortar, and a saving would be 
effected in the removal of ashpit material owing to shorter 
cartage. 

Professor FitzGERALD—I might now call upon Mr. Gray 
to reply, but there are a couple of points upon which I wish to 
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say something myself. One of the principal drawbacks with 
the labouring classes is that, with country people coming in, 
there is great difficulty in teaching them how to manage town 
affairs. With reference to an exhibition of sanitary appliances, 
there is a small display of sanitary appliances in Belfast in the 
rooms of the Ulster Sanitary Association, and an exhibition on 
a very much larger scale would very probably, I fancy, answer 
well. I don’t see what damage it could do to the trade. The 
only damage that could be done would be to an inferior class of 
tradesmen, whom it might compel to keep better things in 
stock than some of them are in the habit of doing now. I have 
pleasure in calling upon Mr. Gray to reply. 

Mr. Gray—I confess Iam rather pleased with the result of 
the discussion, which was very much more valuable than the 
communication I had the opportunity of bringing before you. 
The speakers referred to so many points that I must take some 
little time to reply. [agree with Dr. Lindsay that the flush 
should be a least four gallons. The usual flush gives only two, 
and is delivered with such a dribble it is useless as a flush. 
As to Mr. Scott, I cannot compete with him this evening, I am 
in bad form. The main point he made was the difficulty of 
educating dirty filthy people. I think I addressed myself to 
that, and recommended that in our national education schools, 
our young people should be brought up with cleanly habits. 
If this is not done, it is impossible to bring up our working class 
people or servants with any idea as to sanitary matters. If 
they cannot have proper arrangements in their houses, I think 
sanitary arrangements in the mansions are of little or no use. 
Mr. Lockwood referred to an elaborate arrangement of extracting 
flues. I would rather avoid complications, and endeavour to 
simplify matters. As to the extraction, I agree with Mr. 
Thompson, who suggested that the material we are in the 
habit of removing from the houses is in itself fuel, capable of 
maintaining a furnace for a considerable time. I was asked if 
I did away with soil pipe ventilation what would I do with 
syphonage. This occurs only when the soil pipe is filled with a 
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very large quantity of water. It is a thing that very rarely 
occurs. With my plan there would be no danger of syphonage, 
because the soil pipe remains open, As to the use of wall paper 
in the closet, I think, if used, it should be made of material 
impervious to water. Mr. Brown asked what would become 
of the foul air taken up the soil pipe. I don’t believe there 
would be any taken up when disconnection is properly made. 
Mr. Winnington has made some very practical remarks under 
my section B, involving a good deal of business matter which 
the outside public ought to take care of. He very properly re- 
ferred to plumbers, and the great improvement that has been 
made to put them on a proper footing. Thatisa step in the right 
direction. All our trades should be registered. The sanitary 
arrangements of our houses depend as much upon the carpenter 
as the plumber; but, while I approve of registering tradesmen, I 
would take care no one was registered as such but a tradesman. 
Dr. Macaulay made some remarks to the effect that where you 
make improvements you create disease. I think he will find 
that it is not the improvement causes the disease, but the 
process. Professor Everett prejudiced my trap, and said he was 
afraid that servants would use it badly. A question of educa- 
tion again. It isnoargument to do away with an improvement 
_ because it would be used badly. We are bound in duty to 
make it, and insist upon it being kept. If servants do not 
do it, dismiss them and get those who will. Mr. Lockwood 
referred to another thing I should have mentioned in my paper, 
the surface of the workers’ houses yards. If you go into some 
houses and see the condition of the yard you will find it simply 
covered with everything foul and mischievous. You cannot 
expect the housekeeper to keep the place nice unless you have 
all the appointments rendering it capable of being so kept, and 
when we make our yards on a dead level, with the tiles badly laid, 
we have them soaking with all sorts of filth. The yards of our 
workers’ houses should not be left level, but have a fall of at 
least nine inches. I have to thank the audience again for their 
kind reception of my communication. 
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Proressor FirzGera.p, B.A., C.E., in the Chair. 


ALLAN P. Swan, Esq., F.L.S., read a Paper on 
“MILK AND ITS FERMENTS.” 


Mr. Swan said:—Perhaps no branch of natural science has of 
late years made more real progress than that which relates to the 
biological study of ferments and micro-organisms. The theories 
on fermentation which were worked out by Pasteur thirty years 
ago have gradually revolutionised all pre-existing ideas on the 
subject, and placed the study of ferments on a firm basis, while 
the ingenious methods of research more recently introduced by 
Koch are, I think, only second in importance to Pasteur’s 
wonderful discoveries, as they have overcome difficulties of 
manipulation in the study which were formerly insurmountable. 
In this paper I only purpose to try to explain some of the 
natural and apparently spontaneous chemical changes which 
can occur in milk, and which are always caused by ferments. 
We understand fermentation to be a phenomenon indirectly 
due to the life of micro-organisms, and caused by a special force 
which is derived from them. These organisms, when present 
in a liquid which is favourable to their life, grow and multiply 
rapidly, and their development is generally accompanied by 
chemical changes in the liquid itself, which changes are due to 
a disturbance in its constituents, causing them to become 
rearranged in other combinations. Fermentation may be said 
to be of two kinds, natural and artificial When milk turns 
sour in spite of all we can do to prevent it, the change may be 
said to be caused by a natural lactic fermentation ; if, on the 
other hand, we obtain the lactic ferment by collecting a mass 
of its living organisms, and add them to fresh milk in order to 
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bring about the change which we generally try to avoid, then 
the lactic fermentation, which will assuredly result, may be 
called an artificial one. Thus, a careful study of the life of 
ferments allows us to apply conditions of control which can 
thoroughly regulate a so-called artificial fermentation, and we 
are able to obtain certain products by using the ferment micro- 
organisms which produced them, the result of such an operation 
being so certain that its success entirely depends on the skill 
of the operator. I think that is what is generally understood 
by fermentation, as the word is applicable to the so-called 
artificial processes of commerce rather than to the operations of 
nature, though the result may be much the same in both cases. 
The micro-organisms of fermentation are generally quite 
harmless, although in appearance some of them are hardly 
distinguishable from the formidable microbes of disease. They 
are one and all true ferments in a biological sense. 

It is important to remember that all ferments and moulds 
have two distinct phases of existence. They live as organisms 
when they can carry on their active functions as ferments, 
or they are found as torpid spores or seeds, waiting opportuni- 
ties of development. In this respect they resemble the more 
familiar annual plants which at warm periods of the year bear 
flowers and mature their seed, to wither and die afterwards as 
the colder periods of the year overtake them, a certain amount 
of warmth being necessary to favour their life. Many such 
plants shed their seed, and the winds carry and distribute it. 
As all ferments require moisture, it is quite impossible for them 
to exist as living, active organisms in the air. Of course they 
would be instantly dried up. They are therefore invariably in 
the condition of dried, torpid spores, which as such not only 
demand a suitable medium or soil in which to grow, but also 
some little time before they can germinate. Some ferment 
spores germinate in a few hours, others require as many days ; 
and this simple difference allows one kind of organism to 
develop to thousands or millions, before another kind of spore 
with the same opportunities has been able to awaken to life, 
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In all of the so-called natural or spontaneous fermentations this 
fact has a most important bearing. The ferment which is able 
to develop first and take possession of a liquid, is naturally 
the one which, by suppressing the others, is able first to exercise 
its function, and bring about the change called fermentation. 

Having dealt with the conditions which control ferments in 
their development, the lecturer said :—Our next consideration 
is where the organisms come from, and how they get into the 
milk. We have every reason to believe that milk as secreted 
by a healthy animal is quite sterile. Pasteur has shown that 
other animal secretion fluids are biologically pure ; that is, if 
they can be collected without contamination from the organisms 
that float in the air, they will keep without change for an 
indefinite time. I have satisfied myself that milk can be kept 
without sterilising ;—in other words, that it contains no ferment 
spore until exposed to the air, which is full of them. If we 
consider the comparative food value of fermented against fresh 
or unfermented milk, it may at once be fairly assumed that the 
former is far greater, as the difficulty of digestion has already 
been partially overcome by supplying part of the nutritious 
properties of the milk in a directly assimilable condition. I 
have had much experience of the stimulating effect of such food 
on the yeast plant, and I may add, that in several individual 
cases of alimentary difficulty, the direct benefit which may 
result from the use of fermented milk as a food has come under 
my own observation. 

Of late years we ,have heard a great deal about fermented 
milk drinks that have been introduced to us from Eastern 
Europe, and much has been written on their use as an article 
of diet. A number of foreign observers have from time to time 
during the last fifty years published books or papers on a 
Caucasian fermented milk drink called “ koumiss,” which is 
prepared from mare’s milk, and is recommended by many 
members of the medical profession in the treatment of wasting 
lung diseases or alimentary complaints. Genuine “ koumiss” 
is made from mare’s milk by the wandering Tartar tribes of the 
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plains of South-Eastern Russia. ‘‘Kephir” is made from 
cows’ or goats’ milk by the Tartar people who live on the hills 
and mountains. Both these fermented milks are strictly 
articles of diet. ‘‘Kephir ” especially is for long periods of the 
year the exclusive diet of the wandering hill tribes, who at high 
altitudes far away from their settlement have no means of 
obtaining much other food. The origin and peculiar properties 
of both these Caucasian milk drinks are solely due to situation 
and climatic surroundings. It would be impossible to make the 
same fermented milk even under fairly similar conditions in 
this country. The best we can do is to imitate as nearly as 
possible. It is impossible, or at least very difficult, to make a 
good imitation of koumiss from cow’s milk. Any home 
preparations that I have tested were very different to that made 
from mare’s milk. The ferment organisms of “‘ kephir” consist 
of asmall special type of yeast, and a lactic bacillus which has 
been named by E. Kern, of Moscow, “ Dispora Caucasica ;’’ but 
I think that in giving it the name Kern has been deceived, like 
many another investigator of lactic ferments, The number of 
ferment organisms which develop to bring about these changes 
in “kephir,” or in ordinary buttermilk, might be easily estimated 
by the nutrient gelatine plate process. I have found them, by 
_ actual counting, to amount to nearly 5,000,000 in a single cubic 
centimetre of the fully fermented milk, which equals about 
30,000,009 in the measure of a small teaspoonful, and this 
calculation certainly underestimates their actual number. In 
conclusion, I hope you can follow me in recognising our 
indebtedness to these tiny ferment organisms, as this example 
only refers to one of the many duties which they are performing, 
and which were unknown to us until revealed by recent 
methods of biological research. 

The lecture was illustrated by special photographic slides 
prepared by Mr. Welch and Mr. James Stelfox, and a micro- 
scopic demonstration of some of the milk ferments and moulds 
living in pure conditions of culture. 

An interesting exhibition of bacilli and microbes took place, 
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a large number of microscopes being’ brought into requisition. 
The following gentlemen lent instruments :—Messrs. J. Stelfox, 
James Wright, A. W. Hutton, G. J Glen, Hamilton M‘Cleery, 
W.S. M‘Kee, J. J. Andrew, A. Tate, &c. Lamps were lent by 
Mr. T. Edens Osborne, while the lantern was manipulated by 
Mr. J. J. Andrews. 

Dr. Byers.—I have listened with great pleasure and instruc- 
tion to the very admirable paper brought before us this evening, 
a paper which indicated an immense amount of original research 
and trouble taken in its preparation. Looking at it from a 
private point of view, and also from the view of a physician, 
there are two facts in Mr. Swan's paper that seem to me to be 
of the greatest interest. The first is that milk as it comes from 
the cow is absolutely germ free, and this applies not only to the 
cow but also to the human being. The second point brought 
before us is that, notwithstanding all those numerous organisms 
that Mr. Swan has shewn on the screen this evening (and which 
he seems to look upon rather with satisfaction and pride), we 
have it in our power to destroy them. Iam afraid in a certain 
sense I must join issue with him in regarding these organisms 
as of advantage. When one looks at the question of infant 
feeding the chief problem is how to prevent these fermentative 
changes which Mr. Swan has mentioned as depending on 
organisms ; in a word, how to render the milk of the cow pure 
again, after it has gone through the various processes in being 
brought to where it is used. I may mention as of importance 
the fact that milk has often an injurious effect if not treated 
properly. In the first year of infant life there is the greatest 
mortality, and a notable circumstance is that three-fourths of 
the deaths during this period of infancy occur in bottle-fed 
children, children artificially fed, the probability being that this 
is due to some extent to certain fermentative changes in the 
milk setting up disease in children, which we are called upon 
to treat. There have been some recent observations shewing 
rather curiously that certain forms of food which cause a dis- 
turbance in the cow are again attended with disturbance, 
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especially in children, if milk from the cow is given them ; 
and the most interesting fact is that it does not seem to 
be due to the milk, but more probably to organisms which pass 
through the cow and find their way eventually into the milk. 
As I have said, the two great facts brought out are (1) that the 
milk is absolutely pure and free trom germs as it comes from 
the animal ; and (2) that we have a means, by boiling the milk, 
of destroying these germs. It is an observation pretty well 
borne out, that where all the milk in the household is boiled the 
ordinary infectious diseases are less prevalent. 

Professor EVERETT.—I have very much pleasure in supporting 
_ Dr. Byers motion. It is always interesting to listen to. an 
original investigator, and Mr. Swan is a gentleman who has 
made valuable original investigations in connection with 
microbes. He gave us a most interesting lecture here before on 
the salmon disease, and now he has laid before us a somewhat 
similar series of discoveries in connection with the organisms in 
milk. I remember in the days when I used to read classical 
authors I came across an account of the Tartars living upon 
mares’ milk, and the account was such as to suggest that they 
made a fermented liquor from it. We have had some account 
of that in the ‘‘Koumiss’”’ and ‘‘Kephir.’”’ I was a little startled 
at Mr. Swan’s statement that he hoped we understood from his 
lecture that these organisms were beneficial. Like Dr. Byers, 
I don’t quite see it myself: and I hope Mr. Swan will make this 
a little clearer in his reply. Talking about the strength of the 
Koumiss reminded me of a case I read a week ago in the news- 
paper where an inspector had summoned a milk dealer for 
watering milk, but although one would expect that the watering 
would make it weaker, the inspector had to tell the magistrate 
that the bottle had exploded, and he had to withdraw the charge. 
I have nothing more to say, except to ask you to include in the 
vote of thanks the name of Mr. Andrews, who has kindly mani- 
pulated the lantern. 

Mr. Conway ScoTtt—I have been greatly pleased this 
evening with the lecture which Mr. Swan has given us; but I 
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think on the whole it is an alarming state of things to find that 
you have thirty millions of living creatures in every spoonful of 
buttermilk, and it would be very desirable if Mr. Swan could 
assure us that these animals were perfectly harmless. One 
thing we must be glad at, that he has cleared the character of 
the cow. My own experience in regard to typhoid fever is inva- 
riably that when you trace it to. the milk it is not the cow, it 
is the careless or filthy human beings that are the root of all 
the evil. 

Professor FirzGERALD—I think Dr. Byers’s remarks of special 
value in this, that it is important, when matters of this kind 
are brought forward, that those who are not acquainted with 
the practical bearing of such investigations should be impressed 
with the fact that these things can at once be seen by those who, 
like Dr. Byers, understand them. I understand from Mr. Swan, 
however, that though the milk as it comes from the cow may 
be free 1rom organisms, yet it is practically impossible to collect 
it free from organisms; and that is the reason why it is 
absolutely necessary to destroy them afterwards in the way Dr. 
Byers spoke of. Mr. Scott’s remarks were very much to the 
point as to the real persons who are to blame for infection being 
carried by milk. My impression is that it would bea very 
desirable thing if medical men had the power to close a dairy 
for a time where they suspected such a thing. 

Mr. Swan—lIt was not my intention to give you any idea that 
ferments could be as dangerous as the microbes of disease. I 
hold that ferments are essentially those organisms to which we 
are under an obligation for doing actual good. It is extremely 
difficult to separate milk from organisms, except in a laboratory ; 
the moment it is exposed it becomes contaminated with them. 
I chose the subject of milk ferments this evening, as it is one in 
which I perhaps have had exceptional opportunities of observa- 
tion, having lived in those countries where the fermented milk 
drinks are made. I should be very sorry to raise an alarm on 
the subject of microbes, but if you separate ferment organisms 
from disease organisms this will not be likely. I am thankful 
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to you for the very patient hearing you have given to me this 
evening, and am indebted to Mr. Stelfox and Mr. Welch for the 
great assistance they have given me in making the micro- 
photographic illustrations you have seen. I have also to thank 
Mr. Andrews for the very kind way in which he has officiated 
at the lantern. 

The President announced the following donations :—A 
number of South African bird skins, presented by Mr. George 
Gordon, Cambridge Villa, Strandtown ; and hawks, owls, and 
a form of weasel, presented by Dr. Singleton Darling, Lurgan. 

On the motion of Mr. R. L. Patterson, J.P., F.L.S., seconded 
by Mr. Joseph Wright, F.G.S., a vote of thanks was accorded 
to the donors. 

The proceedings then terminated. 
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23rd December, 1891. 


ENGINEERING SECTION. 
Inaugural Address by the President, WALTER H. Witson, Esq., 


RECENT ADVANCES IN MECHANICAL SCIENCE. 


Mr. Witson said:—It has been, I think wisely, considered 
advisable to make a special section, in connection with the 
Natural History and Philosophical Society, for Engineering, 
which, I understand, will include both civil and mechanical 
engineering. Many years ago, I should say from 25 to 30, there 
was an Engineering Society started in Belfast. The number of 
members was not large, and they were all young men. We 
had a room in Castle Place, and regular meetings. Mr. 
Macassey, of Waterworks celebrity, was one of its leading mem- 
bers. I think its collapse was partly due to the fact that we 
were all rather young, and that older men then in the various 
branches of the profession and business in Belfast rather looked 
down on our efforts. We had papers and discussions, some very 
animated ones, but it came to an untimely end. At the present 
time, however, things are somewhat different, and I see every 
hope of such a Society prospering, forming as it does a part of 
the Natural History and Philosophical Society. It is a great 
pleasure to me to think that there have been some 70 names 
already put down of those who are willing to join. I would 
dearly hope that we may find that the ranks of the section may 
be much recruited from the members of the staff, and the pupils 
or apprentices at present engaged in the various establishments 
connected with the engineering professions in the city. 

The chief characteristic of more recent times as affecting 
engineering work is the development of commerce and all that 
this means, but I will content myself with commenting only on 
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one branch of this subject, being that which seems toime most 
suitable to draw your attention to this evening. Practically, until 
the beginning of this century little had been done to utilize the 
great resources of nature, and the development of the services 
they can be made to render to man has only been followed up 
within the last 50 years or so. 

In the present assembly, I think I may safely put mechanical 
achievements in the first place ; next come electrical, and in 
the third place chemical discoveries, which are worked in, one 
with the other, to bring about the development of those results 
which we daily hear of and see. 

To sub-divide my subject into some of its branches, we may 
begin with the development of our present gigantic railway 
system—its construction and working—from the first short cast- 
iron rails, with horse-drawn cars or waggons, jolting along with- 
out springs, at a few miles an hour, to the long mild steel rails, 
palace cars, and tubulous trucks drawn smoothly along by a 
compound locomotive at a speed, in some cases, of about a mile a 
minute: where the traveller can repose in a comfortable berth, 
almost as if he were at home, while the train he is conveyed by 
hurries him all through the black night over hill and dale, 
through the long tunnel, and over the high bridge, without his 
being even conscious of any risk. Should the mechanical skill 
which has apportioned and proportioned the various appliances 
and parts to their duty have made an error of judgment, and some 
apparently trifling detail be overlooked or forgotten, or some law 
of nature be disregarded in carrying out the construction or 
working, what would be the result? I may say, what has 
been the result in some cases? Crash, collapse, cries of agony, 
and the stillness of death when it is all over ; and yet, as a rule, 
it is found that the cause of most so-called accidents is an 
an attempt to violate some trifling, it may be, but inexorable 
law of nature, or some carelessness in not having sufficiently 
considered these laws of nature. This is only one of the diffi- 
culties the engineer has to cope with, and no wonder it is an 
interesting and engrossing profession and business. Let me 
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follow the consideration of what the Americans call the “track” 
for a few minutes, and what is involved by the construction of 
the track. 

In the early days of railways, engineers were content to select a 
nice level piece of country with very few hills and as few rivers in 
the way as possible—in fact, the choice of which towns were to 
have the honour of being connected by railways was arrived at 
by the character of the intervening ground—but nowadays no 
difficulty, not even the Belfast under-strata of mud, nor warning 
accident, seems to stop the skill and determination with which 
each new project is set about, and generally succcessfully com- 
pleted ; and, what is quite as wonderful, the public shew the 
confidence they have in the members of the engineering pro- 
fession by providing the money, without which the vast works 
proposed could not be carried out. Many people have no con- 
ception of what the difficulties were, in an engineering way, of 
piercing a tunnel such as the one through Mont Cenis. The 
work was begun at each side of this great mountain, at two 
spots about 94 miles apart. The shaft pierced was not level, 
but rose towards the centre of the mountain from each side for 
drainage purposes, and could not be carried in a direct line 
owing to geological difficulties ; yet the two holes met each 
other accurately in the middle of this mountain, a feat acknow- 
ledged to be a triumph of human accuracy and skill. 

To bring the feat more within the grasp of our minds, we 
will suppose the tunnel to be only the size of a mouse-hole, 
say about % of an inch in diameter, and there are two mice 
who want to have a short cut between their houses 
through a big mound, to save their having to go over the 
hill. Then each mouse would have to burrow a_ hole 
1oofeet long. If they met, the total length of the hole would be 
200 feet. If this hole were dead straight, the difficulties to be 
conquered would be great enough, but on account of the angle 
both. in plan and elevation, the difficulties of meeting each other 
in the centre of the mountain are vastly increased. 

I might multiply examples of curious and cleverly tackled 
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difficulties in connection with tunnels, such as the Severn 
tunnel, both in their design and construction ; but there are 
other structures which to my mind are much more interesting, 
which should at any rate be touched upon. A tunnel can have 
no grace about its design. You would say anybody that can 
dig and build could make a decent tunnel. It becomes a 
different matter when you expose your work to the light of day. 
Strange as it may appear, the sunlight, or rather the heat which 
accompanies the light, is a most troublesome matter to deal 
with in iron or steel bridges, from the effects of the expansion and 
contraction of the structure. Then, there are the effects of wind 
and weather, and the critical eye of the profession, and of the 
even more critical public, to contend against, all of which the 
tunnel constructor need not trouble himself about. 

To go into even a small outline of the history of the principal 
types and designs of bridges—tubular, suspension, girder, cante- 
lever, and others—would be impossible in the timeat my disposal, 
but a most satisfactory evening or two might, and probably 
will, be spent in the/consideration of such structures, and how 
and where the different designs were started. The great cante- 
lever across the Firth of Forth is a developed form of a rude 
bridge of this type, of one span, built across a small river in 
China, designed many years ago, to overcome a difficulty where 
the river was too wide for the construction of a single span with 
the available materials. The history of how the various types 
of suspension bridge developed is particularly interesting, cul- 
minating in the Brooklyn Bridge, which I think is the last big 
bridge of that type we, or even the Americans, shall see built. 
Most interesting also have been the illustrations and descriptions 
of the various stages of construction of the Forth Bridge which 
have appeared from time to time in the engineering journals. 
This structure is simply gigantic, and dwarfs the Eiffel and the 
proposed Chicago towers into nothing. Even a child can build 
up bricks one on the top of the other to a considerable height, 
but it becomes a different story when such a structure has to be 
built out horizontally under the open firmament of heaven from 
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two sides, and then a big piece to fill up the gap has to be 
dropped in between the supporting arms, and the whole struc- 
ture made equal to carrying its own weight as well as that of 
passing trains, and bearing the force of the winds, changes of 
temperature, &c. 

The possibility of making such structures is, I may say, an 
immediate result of thenew modes of manufacture lately invented 
for producing the material called ‘‘ mild steel.’”’ The possession 
of this material has enabled the engineer to achieve results 
otherwise impossible. It would almost seem as if there was no 
limit to the size, thickness, and weight of plates which can now 
be produced by the steel makers. I well remember the time 
when the size of plate available from iron manufacturers without 
paying extra was 6 feet long and 23 feet broad. Any plate over 
4 cwt. was charged for at a higherrate. It was thought to have 
been a great step in advance when it was possible to obtain 
plates 9 feet by 3. At the present time plates up to 30 feet 
long and 5 feet wide are constantly used in the construction of 
ships. I may mention that we have had plates delivered nearly 
4 tons weight and 7 feet broad, and we have also had plates no 
less than 38 feet long and 3 feet wide for ship work ; and in the 
manufacture of boilers it is a common thing to find plates dealt 
with of over 4 tons weight. We have had many delivered 44 
without extra since having to be paid. Rolls for making such 
plates have now been fitted by Messrs. Spencer, of Newcastle, 
whieh are 11 feet wide ; in other words, they will be able to 
produce and finish a plate about 10 feet wide and probably 
between 30 and 4o feet long, so that we can now obtain plates 
whose area is twenty times what, within my recollection, it 
used to be possible to produce. 

What a change has come over the rolling stock, as it is called, 
during these comparatively few years, from the ‘‘ Rocket” and 
“ Puffing Billy” type to such a locomotive as has just been 
completed and put to work by my friend Mr. Webb, of Crewe, 
called the “‘ Greater Britain.” The average speed at which this 
locomotive drew a train, the gross weight of which was 382 
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tons, between Rugby and Euston, was nearly 45 miles an hour, 
and a maximum speed of over 55 miles an hour was obtained, 
and this with a consumption of only 1,500 lbs. of coal per hour; 
a result not before achieved, I believe, anywhere. This engine 
with its tender weighs no less than 77 tons. I may refer also 
to the changes and improvements in rolling stock, the palace 
and drawing room cars, and all the other ingenious and con- 
venient appliances which have been added to the railway system 
in our recollection ; nor should I omit to mention the develop- 
ment of the great and wonderful system of signalling which 
makes the running of such trains safe—this in itself is a study ; 
or the brake system, with all its failures and successes, which 
has been so much developed, and which enables a train to be 
brought to a standstill in so short a distance as to avoid many 
otherwise inevitable accidents. 

I cannot pass on without a few remarks on cable tramways, 
which have been brought tosuch perfection in America. There 
is agreat future before this system of passenger transport, and 
much ingenuity has been expended and many lessons learnt in 
the development of these at San Francisco, Chicago, and else- 
where ; while the returns on capital invested in these cable 
tramways are most encouraging ; so that we may expect to see 
before long in place of our tram cars, drawn at 4 or 5 miles an 
hour by miserable horses overstrained every time they start the 
heavily-laden, cumbrous machines, a vehicle drawn without 
horses, which can average 10 miles an hour, and can be stopped 
and started with ease. At the present moment there are no 
less than 75 such cable roads in existence, working 700 miles of 
track, with 3,500 trains of cars worked at a speed of from 6 to 
14 miles an hour, and driven by engines of 50,000 H.P. I can- 
not do better than quote from the report of the committee on 
the progress of cable motive power just issued :— 

“ Financially, the cable road shows a low operating cost, less 
depreciation, and a higher earning capacity than horse traffic. 

“Practically, it ranks foremost in trustworthiness and inde- 
pendence of climatic conditions, moving its load through heat, 
cold, snow, frost, or flood with regularity and certainty. 
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“ Socially, districts can be worked by it when there are steep 
grades when horse haulage would be useless or impossible, 
larger, better, and more numerous cars can be eo) and the 
noise of working is much reduced.” 

There are other advantages which I need not enumerate. 
Should electricity come to the fore, as there is every possibility 
of its doing, even the cable tramway may have to “ hide its head.” 

I think the railway system and the thoughts connected with 
it have now taken up a good share of my time, so that we had 
better proceed to the consideration of another great branch of 
commercial mechanics, I mean the navigation of the waterways 
of the world, seas and canals. After all, ships are really only 
floating bridges, and some ships may be described as floating 
palaces as well. 

The changes in sizes, proportions, and so on in these structures 
have of late years been so rapid and drastic that reliable infor- 
mation with regard to them is not to be obtained from books, 
the fact being that everybody who is in a position to be an 
authority on the subject has his head and hands full of work 
in carrying out these changes and improvements. 

We have in this port at the present a very large cross-Atlantic 
steamer which only eight years ago was constructed by one of 
the Clyde shipbuilding and engineering firms. Her last visit 
to this port was on her trial trip, which was celebrated by the 
eating of lunches, and the popping of corks, andsoon. Well, 
now she has come to have her boilers removed and her 
machinery altered. She could no longer compete in the work, 
and her owners must lose the use of her for six months or so 
while this is being done. On the other hand, we know of 
vessels 17 or 18 years old which are doing as good work as ever, 
if not better, with their old engines and boilers—favourite ships 
with passengers. What a tale this tells both of good design in 
the first instance, careful and conscientious construction in the 
second, and good upkeep during all these years in the third. 

The designing of ships belongs, I think, more particularly to 
what is actually looked upon as the civil engineering branch of 
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the profession, seeing that the structure has to be one fit to 
contend with all the duties a railway bridge has to perform as a 
girder, with this tremendous difference, that the railway girder 
may be, and often is, made ten times the weight of the load it 
carries, while a ship has to contend with the waves—no unim- 
portant addition to the strains brought to bear on the structure 
common to both constructions. She has also to carry her 
engines, boilers, coal, stores, and water, and the gross weight of 
all these and the material used in her structure is only about 
one-third of the weight she carries, z.e., her displacement. 
Also, in the construction of ships and their fittings the work of 
an architect comes into play, not only in giving character to the 
external appearance of the structure, but in all the details which 
constitute the comfort of home life, giving comfortable accom- 
modation to man and beast night and day, with warmth and 
ventilation under difficult circumstances; while many other 
difficulties which surround ship construction are not necessary to 
be considered in structures on land, and are all the more difficult 
to design and arrange for, owing to the necessarily restricted 
space available. 

From an engineering point of view, therefore, a vessel, besides 
being a girder, has to be designed to carry an enormous amount 
of power, in many cases more than one-horse power per ton of 
the gross tonnage of the vessel, and the exercise of this must 
not unduly make a vibration in the structure. On this subject 
much could be said. Theory has had to follow practice in this 
as in many other things. To deal with the peculiarities of 
vessels which have only manifested themselves by experiments 
with different forms and areas of propellers, different pitches 
and speeds of screws, would fill up an evening by itself. 

Few people think, even those who are daily conversant with 
the construction of mills, what the differences of the conditions 
of working are; say of the engines in some of our big local mills, 
and at sea. Probably there is not one of these where over 
2,000 indicated H.P. are used. In steamers six to eight times 
this amount is not at all unusual. These mill engines are run 
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about 94 hours a day, with two intervals of stoppage, breakfast 
time and dinner time, and they are not called upon to work on 
Sunday, so they have a fairly good time to put matters to right 
when needed. Even across the Atlantic the engines running 
full power for from six to ten days without stopping once 
is a severe trial, but it is nothing to the runs made out to 
Australia and New Zealand, when the engines of steamers have 
run for 1,200 consecutive hours (which corresponds to about 
half a year’s work of a land engine working under very much 
easier conditions), and have made 16,000,000 revolutions, and 
driven the vessel 41,000 knots, without an overhaul, and at the 
end of this nothing had to be done. I have known of small 
engines for driving electric lighting appliances which have run 
for four months night and day, Sundays and Saturdays, without 
once being stopped. Where have you such a record on land ? 
Now, with regard to the foundations of such mill engines as 
I have described, any amount of weight is available, and is used 
to give the machinery a steady base to work off, and immense 
masses of masonry and castings are used ; but on board ship 
nothing of the sort is possible, the weight of the machinery and 
all its connections must be carried on the structure of the vessel, 
and it must be so arranged that the engines and boilers can be 
tumbled about in all directions without cessation often for days 
together. At the same time all must go on working up to full 
power. There is no saying “‘keep her going until the meal 
hour and then we will fix her up.” If the engines have to be 
stopped in a steamer every passenger, male and female, is on the 
quivive. “Whatiswrong?” “Isthere any danger?” “Shall 
we get run into while we are stopped?” and so on, and on 
arrival in port the newspaper interviewer comes on board, 
and, may be, gets a hold, we will say, of some admiralty official 
who has happened to be a passenger, and gives a graphic 
account of the dangers he and his fellow passengers have come 
through owing to the stoppage of the main engines, which 
probably has only been necessitated by a warm slide or rod, or 
a joint in a pipe giving out, or a loose bolt, or some other trifle 
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which could not have been put to right without a stoppage, and 
which there were no regular stoppages to correct. What would 
a passenger across the Atlantic say if it was usual to stop for an 
hour twice a day and for all the night, so as to make small 
defects right ? 

For a locomotive, two or three hours is considered a good 
run without astoppage. I have often come through experiences 
of this kind afloat which got into the papers, but which if they 
occured on shore would pass without comment. It is a curious 
thing how slow the owners of land engines have been to follow 
up the lead given them by marine engine builders. It is only 
within the last year that they have been induced to take a 
leaf out of the new book ; two local firms having become alive 
to the state of the case, and, no doubt, others will follow. It 
has to be borne in mind that every pound of coal and every 
ton of engines, boilers, and water carried restricts the carrying 
power of a ship, which means, of course, the earning power of 
the vessel. Every ounce of weight wasted in the supports of 
the machinery, &c., acts in the same way. A land engineer 
can put hundreds or thousands of tons of foundations down to 
carry his machinery, and he can get his coals, like Dr. Chalmers, 
in by the bag, or he can lay his winter’s stock of fuel 27 om the 
cheap in the most favourable season, it does not seem to touch 
his profits disadvantageously one way or another, and yet he 
does not seem to see what an advantage it would be for him to 
have engines which would work for half the coal and need 
comparatively no repairs. The secret is, that it would cost him 
a little more in the first instance to make the installation. I 
hope to see a great change in this respect, when the land 
engineer realises what his brother, the marine engineer, has 
done. A great deal might be said in following up such a 
subject as this. 

In connection with mechanical subjects, which all more or 
less depend on our supply of coal, we are no doubt all aware 
that out of the possible value to be obtained from a given 
quantity of coal, even with the most perfect appliance for 
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converting it into power, we can only obtain a very small per 
centage usefully (only from ten totwelve percent). A little 
anecdote, to illustrate the value of coal, may not be out of place 
here. Some of those present may have heard it, but it will 
bear repetition for the sake of those who have not done so.—I 
was travelling down some time ago from Dublin to Belfast in a 
compartment of the train occupied by four gentlemen, evidently 
from their conversation connected with. and interested in, 
railway work. Among other subjects, they were comparing 
the relative cost of fuel on several lines of railway, and they 
made out that in an ordinary freight train a ton of cargo was 
carried for twenty-five miles at a speed of fifteen miles an hour 
for one pennyworth of coal. I happened to have the data of 
carrying power, coal consumption, and speed of some large 
cargo vessels, and I worked out the corresponding facts for the 
results which had been obtained afloat. 1 was somewhat 
astonished with the figures obtained, but-they were quite 
correct. It was simply a new way of looking at it, and it gave 
me a respect for coal which I had not before possessed, and 
which it would be well if this nation would realise before it 
allows our coal fields to be emptied into foreign countries with 
no national gain to us, very little gain for the coal proprietors, 
and only benefiting the colliers, who consume the best part of 
their earnings in intoxicating liquors. 

Taking such a vessel, I found her results to be :—average 
sea speed, 15 miles ; coal carried, 6,500 tons; consumption, 51 
tons per 24 hours. This works out (at 13/- per ton for coal, 
which is about the cost of coal when put on board ship in, say 
Liverpool) that one ton of cargo is conveyed no less than 294 
miles for one penny worth of coal. 


Ship. a ieee Speed: [> Miles One ton of cargo carried for 1d. 

a ee Coal at 12/- perton,| At 13/- per ton. 
Knots. | per hour, Miles. Miles, 
Imaum,.....| 6420 | 36tons} 4x14 | 13°24 391 365 
Gaekwar,...| 6575 |27 55 10h | 12°0 486 448 
Alex, Elder,} 6510 | 33 5, II 12°6 410 378 


Meee O00 |5X 5, | 23 15 318 294 


152 Recent Advances in Mechanical Science. 


This is no doubt very good. But I may point out that it is 
not by any means usual or economical to carry coal at so high 
a speed as 15 miles an hour at sea. To illustrate this, a penny- 
worth of coal will carry a ton at 134 miles an hour no less than 
36s miles, or at 124 miles an hour about 390 miles. In the 
‘“‘ Gaekwar,” which we built about a year and three-quarters ago, 
and whichis, I imagine, about aseconomicalash'p as can be found 
afloat, a pennyworth of coal has absolutely carried a ton 448 
miles at a speed of 12 miles an hour—z.e., she has carried 6,575 
tons of dead weight of coal at a speed of 103 knots (=12 miles 
an hour) on a consumption of 27 tons of coal per day of 24 
hours, and this steamer has been regularly doing this between 
Liverpool and Calcutta. 

Well, to return to my story, I joined in the conversation 
with these railway gentlemen, and got them to guess what 
distance a ton could be carried afloat at 15 miles an 
hour for onepenny worth of coal. One, after some con- 
sideration, thought, all things considered, that it might be 
a longer distance than the train could carry it, probably 40 
miles ; the others made various guesses up to 80 miles. They 
would hardly believe me when I told them the fact. You will 
agree with me that it is an astonishing way of looking at it. 

These few remarks on the subject of coal naturally lead to the 
consideration of the appliances in which the coal is burnt and 
steam is raised. Probably no subject in connection with 
engineering has given more scope or variety in design than 
boilers. I rememter seeing many years ago vessels fitted and 
worked with copper boilers, simply arranged with a furnace and 
a return flue to the chimney, worked at a maximum pressure of 
6lbs. on the square inch; while now there are two vessels of our 
own build at sea (the “‘ Philadelphian ” and the “ Lancastrian ”) 
working across the Atlantic with 200 lbs. boiler pressure upon 
the square inch, giving most satisfactory results. Probably no 
_ type of boiler gives a better result than that at present in use 
in the mercantile marine. Designers seem to have had to 
settle down to this type after having pursued others through 
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many phases. We had hoped at one time that a great future 
was before a tubulous system of boiler, patented by the late Mr. 
Perkins, where pressures up to 500 lbs. on the square inch were 
carried, but before advising our friends to adopt this type we 
fitted a complete engine and boiler indicating over 200 horse- 
power in an old steamer, which worked fairly well for some 
years, but eventually the whole plant had to be condemned for 
a variety of reasons which at the present time I cannot detail. 
Probably no boiler of this type is more satisfactory than the 
design carried out by Messrs. Thornycroft for their torpedo 
boats, but I have my doubts whether this style of boiler will 
come into use for mercantile marine work. 

Great misapprehensions exist in the minds of many people 
regarding the danger of working at high pressures, but their 
fears are entirely unfounded. No structure, so far as the strain 
brought to bear upon it is concerned, is better treated than a 
boiler. Steamis got up very gradually, is kept up steadily, and 
is again lowered very slowly. ‘he only evils that are trouble- 
some to deal with arise from expansion and contraction due to 
differences of temperature in various parts of the boiler, and, 
in former times especially, pitting of the internal surface of 
the boilers. This has been discovered to originate from air in 
the water, and has latterly been practically got rid of. 

But it is time for me to go to another branch of the subject. 
I have mentioned electrical results. In a way, these dwarf all I 
have outlined in the purely mechanical line. It is when the 
two branches—electrical and mechanical—come together that 
the feature of the coming age is made manifest. We are only 
on the verge of what is before us from the result of the union 
of these two sciences, especially when they are associated with 
chemistry. Much has already been done by such men as 
Siemens, Sir Wm. Thomson, and a hundred more clever 
scientists in our own country to bring electricity to the front, 
but all these discoveries and results obtained, however valuable, 
are put in the shade by the wizard of Menlo Park—Edison. 
He is by far the most prolific inventor of the age in that line. 
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Our own scientific men are not hopeless by any means, if we are 
to judge of the future as spread out before us at the meeting of 
electrical engineers in London last month by Mr. Wm. Crookes 
of radiometer celebrity, whose remarks are well worth reading ; 
but Mr. Crookes certainly seems to me going a long way when 
he announces “that in a single cubic foot of ether, which fills 
all space, there are locked up 10,000 foot tons of energy which 
has hitherto escaped all notice”’ If Mr. Crookes can unlock 
this store and subdue it to the service of man, the coming 
generation has not a bad programme before it. ‘“ Live and 
learn';” ‘Patience and perseverance” are a good pair of 
mottoes for the engineer. There is little that cannot be con- 
quered by the the exercise of these three latter qualities so long 
as we have that first necessary, life. 

I must now draw my remarks, which have necessarily been 
of a most glancing and superficial character, to a close, with the 
hope that this new branch of our Society may be well supported, 
especially by the younger members of the engineering flock in 
our city. 
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Joun H. MaclItwarng, read a Paper on 
THE TONNAGE OF SHIPS. 


Mr. MaclIiwalIneE said—The word “ Tonnage,” as applied to 
ships, originally meant an estimate or measure of the ship’s 
carrying capacity. 

The term “ Tons Burthen ”’ is probably the oldest expression 
for what we now call “ Tonnage.” It was used to mean an 
estimate of either the dead-weight carried or the internal 
capacity of the ship ; and in the type of vessel in use at the 
beginning of this century it generally approximated to both, 
calculating the internal capacity at 42 cubic feet to the ton. 

This term “Tons Burthen,” and also the word ‘“ Tonnage,” 
are supposed to be derived from the French custom of estimating 
the rating of a ship from the number of tuns of wine she could 
stow and carry, reckoning four casks to the tun. 

Now, the word “‘ Tonnage”’ has two separate, and generally 
very different, meanings. 

First, it may be used to express the real capacity of the ship 
for carrying cargo; this I would call the “ Actual Tonnage,” 
and it pretty fairly represents the earning power of the vessel. 

Second, the term “Tonnage” may be used to express the 
‘‘Nominal Tonnage” on which a vessel pays dues, now called 
the “Nett Register Tonnage.” 

The actual tonnage is obviously the most important from an 
owner’s point of view, and also most interesting to the naval 
architect, for on it the amount of freight earned will chiefly 
depend ; still, nett register tonnage is in some cases an equally 
important element in the earning power of a vessel. 

It is so obvious as to be hardly worth mentioning, that in all 
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trades, to a certain extent, the difference between what I have 
called the ‘ Actual Tonnage” and the ‘ Nominal Tonnage’”’ 
must be an important matter to the shipowner. This difference 
in the home trades, and especially in short channel voyages, 
where a vessel may be paying dues every day, becomes a matter 
of the greatest importance. Hence it came that the owners of 
steamers trading in the channel began to feel the advantage of 
a low nett register, combined with a large carrying capacity ; 
and builders gave their attention to designing vessels that 
would fulfil this requirement. 

It was found possible, under the present system of measure- 
ment, to produce dead-weight carrying vessels, whose nett 
tonnage was only a fraction of what it should fairly have been, 
while passenger steamers were designed and built with less than 
no nett register tonnage. 

The amount of this nett register tonnage is determined by 
an Act of Parliament administered by the Board of Trade, and 
this Act decides on what basis a vessel should be taxed for 
services rendered by various bodies, such as the owners of 
harbours, and corporations who provide lighthouses and other 
facilities for navigation. The most important effect of assigning 
a tonnage, is the determining how much each particular vessel 
shall pay for such services rendered. 

These receivers of dues have always tried to influence legisla- 
tion, so that every vessel entering their harbours or deriving 
advantage from their lighthouses, &c., shall pay at least a fair 
share of dues levied for the construction and maintenance of 
such harbours and lighthouses. On the other hand, the ship- 
owner is naturally anxious that his particular vessel shall pay 
as little as possible ; and shipowners, on their part, have always 
tried to prevent legislation from unduly taxing any class of 
vessel in which they, as individuals, are interested. 

We have thus two conflicting interests whose representatives 
use every effort to further their particular views ; and in each 
fresh attempt to legislate for tonnage, there has been an effort 
made to hold the balance fairly between these rival claims. 
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The question I propose to discuss is: Does the tonnage law as 
it stands at present give a reasonably fair basis for taxation, or 
can a better be offered? In other words; Does the internal 
capacity, with additions and deductions as last settled by the 
Act of 1889, give a fair basis for taxation, or could we substitute 
a better ? 

To understand how the matter rests at present, let us glance 
briefly at the history of the tonnage laws, for say, the present 
century. 

During all this century the nominal tonnage, or register ton- 
nage as it is called, has been based on a vessel’s supposed carrying 
capacity. Two systems have been in practice for estimating 
this. 

At the beginning of the century, and up to 1336, the rule for 
determining the registered tonnage of a ship, now called “ Old 
Builder’s Measurement,” was in force; it was an attempt to 
approximate the carrying capacity, and the rule for obtaining it 
was as follows :—From the length substract 3th of the beam 
multiply by the beam and half the beam, and divide the product 
by 94. 

I have never seen any explanation offered as to the principle 
on which this rule was based, but it seems to assume that the 
average depth was about half the beam of any particular vessel ; 
and that a cube obtained by multiplying together a certain 
proportion of the length, the breadth, and the assumed depth, 
and dividing this by 94 would give a fair approximation of the 
older “‘ Tons burthen” reckoned at 42 cubic feet to the tons 
stowed. 

It is called old builder’s measure because it was superseded 
by the Shipping Act of 1836; but it was used long after that 
date by builders, as a basis on which new vessels were contracted 
for. 

No doubt this rule answered very well for the type of vessel 
then in existence, but it soon occurred to owners and builders 
that an unduly small register tonnage in proportion to cargo 
carried could be obtained by altering the proportions, and 
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building ships abnormally deep, giving them at the same time 
less beam ; thus producing vessels that were crank, slow, un- 
handy, and with an unnecessarily deep draught of water. 

In 1836 a Merchant Shipping Act was passed, and in it anew 
system of tonnage measurement was included, which system, 
perfected by the Act of 1854, remains the basis of tonnage 
measurement to the present day. 

The main feature of this system is, that the actual internal 
capacity under deck is first calculated by a fairly accurate 
method ; additions are made for the covered in spaces above 
deck in which cargo might be carried ; the sum of these is 
called the ‘Gross Register Tonnage.” When the gross ton- 
nage has been ascertained, deductions are made for spaces, either , 
above or below deck, set apart for the berthing of the crew in 
all vessels, and for the spaces occupied by machinery in 
steamers. The result, after making these deductions, is called 
the “ Nett Register Tonnage,” and on this nett register nearly 
all dues are paid. 

This mode of measurement was an immense step in advance, 
and in my opinion was a great improvement on any previous 
attempt to establish a fair basis on which to levy dues. 
Whether the time has come for a further modification of it, or 
a complete change in tonnage measurement, is a question we 
may fairly discuss to night. 

The question of the allowance for propelling power was the 
most difficult the passers of the Act of 1854 had to deal with, 
and as this portion of the Act has led to most of the trouble in 
administering the law, and to most of the anomalies that existed 
and have been only partially remedied from time to time, I 
must refer to it more in detail. 

It was obviously necessary, to conform with the principle on 
which the tonnage clauses of the Act were based, that if 
steamers were to compete with sailing vessels, some allowance 
must be made for those spaces occupied by engines and boilers 
which were of course not available for carrying cargo. It was 
easy to measure such machinery spaces, as they were called, but 
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that was not enough ; it was also thought necessary to make 
a further allowance for the spaces in which coal should be 
carried. For this two alternative plans were provided. 

First, if the space occupied by machinery in a paddle steamer 
is between 20 per cent. and 30 per cent. of the gross register 
tonnage, the allowance shall be 37 per cent. of such gross ton- 
nage. In the case of screw steamers, if the space occupied by 
machinery is between 13 per cent. and 20 per cent. of the gross 
tonnage, the allowance shall be 32 per cent. of such gross ton- 
nage. Or secondly, at the option of the owner, the allowance 
shall be in paddle steamers one and a half times, and in screw 
steamers one and three-quarter times the actual space occupied 
by the machinery. 

There was a curious flaw in the Act of 1854, by which it was 
possible to include in the allowance for machinery space certain 
spaces above deck not included in the gross tonnage, and by 
this means a great number of vessels were reduced to an 
absurdly low nett register tonnage. This defect was remedied 
by the Act of 1889, so that it is not necessary to discuss it now. 

Since the passing of the Act of 1854, several Royal Commis- 
sions have sat, and Acts of Parliament have been passed making 
sundry changes. It would be interesting and instructive to 
trace the history of these changes and assign causes for them, 
but time would not permit. 

In the case of steamers, we may look upon the law as it at 
present stands, that is to say as amended by the Act of 1889, as 
the result of over 50 years’ experience of the principle of taking 
internal cubic capacity as a basis for nett register tonnage; and 
yet vessels measured under its provisions present so many 
startling anomalies as to make out a prima facie case for a 
complete change in the present system of measurement. It is 
needless to prove this, asa reference to Lloyd’s Register will 
show innumerable cases where vessels contribute dues not in 
proportion to their size and presumable earning power, and 
certainly out of all proportion to the services rendered. The 
reason for this disparity between services rendered and taxes 
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received arises almost entirely from deductions for propelling 
power in steamers, and I do not see how this is to be dealt with 
fairly, so long as internal cubic capacity is the basis of taxation. 
Another cause of this disparity is the treatment of closed 
in, and partially closed in, spaces above deck, also in my opinion 
a subject almost impossible to deal with fairly so long as internal 
cubic capacity is the basis for tonnage. Another great objection 
to the present system, is that it leads to building vessels 
specially designed to evade the tonnage measurement, and 
handicaps a designer who wishes to make the best vessel for 
her intended trade. It is comparatively easy to condemn any 
existing system of taxation, but a much more difficult task to 
propose a better. 

Many alternative systems of measuring taxable tonnage have 
been proposed. Among others, are these :—To tax length 
alone ; length and depth, or length, breadth, and depth ; to tax 
the volume of displacement between light and load water-line; 
or last, to take the actual displacement of each ship as a basis for 
assigning a taxable tonnage. Displacement is adopted in the 
Royal Navy as a means of comparison, and is often used now-a- 
days in comparing modern merchant steamers. In my opinion, 
the essential points to be borne in mind in discussing any new 
system of tonnage are :— 

First, that the nett register or taxable tonnage shall be so 
assigned that each vessel shall bear a fair and, if possible, a 
proportional share of dues for services rendered by the receivers 
of these dues. 

Second, that the dues levied shall be on a basis most likely 
to bear a fair proportion to the earning power of each vessel. 

Third, that there shall be no serious disturbance of the 
existing nett tonnage of those vessels which are fairly rated in 
proportion to their earning power. 

Keeping these essential points in view, there are three of the 
many alternative plans proposed which are worthy of considera- 
tion. 

First, we may continue to take space available for cargo, &c, 
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as a basis of taxation; further amend the present law as occasion 
arises; and as soon as a new and unduly favoured type of 
vessel appears, pass an Act to provide specially for that type ; 
or the powers of the Board of Trade may be extended, giving 
them fuller authority to deal with tonnage measurement. 

There are serious objections to bo:h of these proposals. As to 
the first—further legislation on the present basis—history tells 
us that the most glaring anomalies may exist for years, and the 
calculations of all bodies depending on shipping dues may be 
completely upset and put in confusion before the law can be 
amended; and no sooner is one anomaly stamped out, than the 
ingenuity of owners and builders is at work to produce a new 
type of vessel to evade the amended law. With regard to the 
second suggestion—increased powers to the Board of Trade— 
I don’t think past experience would induce us to favour that 
alternative. 

Another proposal is to tax all vessels in proportion to the 
product of their principal dimensions under water, viz :—length, 
breadth, and draft of water. There is one serious, I may 
almost say fatal, objection to this method, viz:—That it would 
encourage the building of, and really set a premium on, abnor- 
mally full ships ; in fact, under such a law the more like a box 
a vessel was built, the greater would be her dead-weight capacity 
compared to her nett register tonnage. 

The third plan, and I think the best, is to tax all vessels in 
some proportion to their displacement, in this way :—Let the 
shipowner fix his maximum draft of water—in other words, his 
freeboard—and let some percentage of this displacement be 
the nett register tonnage of hisship. This percentage of the 
total volume of displacement should be different for steamers 
and sailing vessels, and should vary with the size of the vessel. 

Displacement, as a basis for taxation, seems to me to fulfil, 
more nearly than any other, what I consider the three most 
essential requirements of a fair tonnage measurement. 

First, as to the dues being in proportion to the services ren- 
dered by harbour authorities and others, it is obviously just, 
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because harbours are called upon to accommodate the outsides 
of vessels, not a limited portion of their internal capacity as 
paid for at present ; and displacement bears a direct proportion 
to the outsides of all vessels. 

As regards the second point, viz:—That taxation should be 
as nearly as possible in proportion to the relative earning power 
of various ships, I think we have in displacement the most 
generally applicable basis for comparing all classes of vessels. 

The third point I consider essential in any new departure is, 
that there should be no serious disturbance of the present nett 
tonnage of such ships as are now fairly rated. his is a more 
difficult point to deal with, but still I think displacement as a 
basis offers a fair means of attaining this end. 

In proposing, for taxation, displacement instead of internal 
capacity as at present, we are changing the basis of comparison, 
taking weight instead of measurement ; hence we must have 
a new standard. I propose to take the average weight-carrying 
vessel, determine what percentage of her displacement is taxed 
now, and adopt that as a fair basis for all vessels. 

The percentage of displacement I propose to vary for steamers 
and sailing vessels, increasing this percentage as the size of the 
vessel increases. 

From working out a number of examples, I have come to the 
conclusion that for steamers with a displacement of 500 tons, 20 
per cent. of this displacement would be a fair nett register 
tonnage ; for 1,000 tons 21 per cent.; and for each additional 
500 tons I would add 1 per cent.; that is to say, 1,500 tons 
should be 22 per cent., 2,000 tons 23 per cent., and so on in 
proportion, so that for 5,000 tons we would have 29 per cent., 
and for 10,000 tons 38 per cent. 

In the case of sailing vessels, I propose to increase the per- 
centage taken for steamers by 10 per cent.; that is to say, take 
30 per cent. for 500 tons displacement, 31 per cent. for 1,000 
tons, and so on. 

With regard to passenger and cattle steamers, I think it 
would be found that the same percentage as that applied to 
cargo steamers would give very fair results, 
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I do not say that the percentages indicated above are the best, 
but I merely put them forward as approximations, to be altered 
if necessary. 

I think it will be found that where there is a great difference, 
in any particular vessel, between the proposed percentage of 
displacement and her present nett register tonnage, that there 
is something peculiar in the design of this vessel; that my 
displacement tonnage more nearly represents her probable 
earning power, and that the dues under the amended tonnage 
are much more in accordance with services rendered. 

The foregoing is necessarily a mere outline of the principle 
of taking displacement as a basis for assigning nett register ton- 
nage. In addition to the reasons for preferring it as given 
above, it has the following advantages :— 

It would encourage owners to give their vessels more free- 
board, and further to increase the safety of their ships by adding 
closed in spaces above deck, because in neither case would they 
be liable to the penalty of a higher nett register tonnage on 
account of these improvements. 

It would also give the naval architect a free hand in designing 
the most suitable and the safest vessel, without having the fear of 
an unduly high register tonnage before his eyes. It would also 
save him the humiliation of designing steamers, the main 
feature of which is an unfairly low nett register tonnage 
obtained at the expense of other good qualities. 

Last, but not least, it would enable harbour and other 
authorities to levy dues on a basis that would return a revenue 
in direct proportion to the services rendered, and bear with 
more nearly equal fairness on all ships. 

That the displacement basis for tonnage is open to objection, 
I am well aware. Some of these objections I know, others no 
doubt will be stated in the discussion which I hope is about to 
follow this paper. 

Instead of stating these objections and meeting them, I prefer 
to wait till the close of the discussion, when we shall have all 
the adverse opinions before us. 
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I am not sanguine enough to hope that all present will agree 
with me that displacement is the best basis for tonnage, but as 
the object of our meeting to-night is to throw light on this 
tonnage question, any adverse criticism shall be welcomed by | 
me at all events. 

Mr. James TurPtn—I have listened with much pleasure to 
Mr. Macllwaine’s paper recapitulating the different phases 
through which the tonnage question has passed, and I quite 
agree with him that the displacement basis on which to charge 
dues is by far the best. This question has been a subject of 
controversy for a great many of years. I remember back in 
1882 a very able paper was read before the Institute of Naval 
Architects, on which there was a long and interesting discussion, 
and amongst other suggestions for the measurement of tonnage 
that were put forward was that advocated by Mr. MaclIlwaine 
to-night. With the displacement tonnage as a basis for paying 
the dues it would be a pity to have any deduction, because that 
would admit of anomalies creeping in just as in the systems of 
measurement that have been in existence hitherto. I think 
that the difference between the light displacement and the load 
displacement would be a good basis for levying the dues on any 
vessel from which there should be no deduction whatever, 
because any little difference that may arise with regard to the 
different kinds of cargo carried would soon adjust itself in the 
change of freights. It would simply mean that our Board of 
Trade friends would have to measure the outside of a ship 
instead of the inside, which would be much more simple. There 
would be a great difficulty of course in altering the preseut 
basis for the payment of dues, because the existing system is 
adopted by all the maritime countries in Europe, and by the 
United States, so that it would mean a great revolution. It 
would, however, be only a question of time. 

Mr. ConnEL—Mr. Chairman, as you have asked me to speak, 
I presume that I will require to say something in answer to 
your call; I did not come here to-night with the view of 
criticising Mr. MaclIlwaine’s paper. I think that one could not 


The Tonnage of Ships. 165 


discuss such a very thoughtful paper without having given a 
considerable time to the study of the subject of tonnage 
immediately beforehand, and that I have not done. I may say 
I would be against Mr. MaclIlwaine’s view of the displacement 
basis for at least one reason; you might have a large light ship 
—take for instance the vessel launched to-day—and between 
that ship’s light weight and her load displacement you have a 
given quantity. You might take that ship and fit her out for 
the cattle trade, and put 500 or 600 tons additional weight on 
board. Well, there you would have a ship, presumably a better 
earning property, yet she would be taxed to the extent of, say 
600 tons less than before. That is one objection which Isee to the 
displacement basis. Another thing which occurs to me is this: 
How would you treat passenger paddle steamers, where the 
difference between the light draft and load draft is only a foot, 
and you have perhaps a ship 250 feet long occupying enormous 
dock space in proportion to the amount of dues which she 
would be required to pay? 

Mr. MaclIlwaine—I might be allowed to explain that I did 
not mean to convey that I would tax between light and load 
draft, but on a percentage of the whole displacement of the 
vessel. 

Mr. Connel (continuing)—That alters the construction of the 
case entirely. I have misunderstood that part of the paper. As 
far as I have been able to study this question of tonnage, I am 
led to the conclusion that the tonnage measurement for the 
Suez Canal is probably as fair a basis as one could have. There 
are very special cases, such as Mr. MaclIlwaine referred to, no 
doubt ; but I think for ordinary sea-going craft the method of 
measuring for the Suez Canal is a tolerably fair one. One 
argument against the present system of allowing 32 per cent. 
deduction from the tonnage for propelling power is this, the 
system of fitting forced draught to the furnaces is becoming 
more and more popular yearly. It is found that a ship may 
have the 22 per cent. deduction when working under natural 
draught, but as soon as you take the large boilers out and put 
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small ones in, you do not get this deduction. I believe that if 
the 32 per cent. deduction was abolished, and we deducted 
instead just the space occupied by the machinery and permanent 
bunkers, we would have a tolerably fair deduction for propelling 
power in all vessels. I do not remember any other point in 
the paper with which I do not find myself at one. 

Mr. Maxton—I have listened with very great interest to Mr. 
Macllwaine’s paper, and regret very much it was not more ex- 
haustive. I thought he was going to criticise severely the 
Board of Trade, Lloyds, and a lot of naval architects. Iam 
sorry he did not say more about the anomalies in the present 
system of tonnage measurement. I might mention one that 
naval architects are generally aware of, namely, the vague- 
ness of tonnage “ length” of a vessel, and would suggest that 
the length on the load line and from inner post of steamers 
should be used. I remember some two years ago I had a great 
number of calculations to do in reference to the gross displace- 
ment to the upper surface of the deck. I calculated several 
vessels from measurements taken internally, and I founda great 
difference between the under deck tonnage arrived at by an 
accurate method and the Board of 1 rade under deck tonnage. 
I calculated the tonnages by what is considered an exact method, 
whereas the Board of Trade was computed by the usual rule. 
In one vessel about 260 feet long I found a difference of about 
25 tons, so that the owner was paying dues on about 25 tons 
more than he should have done. In reference to the question 
of charging dues upon the tonnage of vessels I think there 
might have been something said in its favour. In one respect 
I disagree with Mr. Macllwaine about paying dues upon a per- 
centage of the gross displacement, for this reason; We should 
always pay in some proportion to the amount of benefit we 
receive, and, in the case of dues, in proportion to the amount of 
expenditure involved in providing accommodation for vessels. 
There is a considerable amount of favour, in my opinion, due to 
the method by which the dues are charged upon a numeral 
derived from the length, breadth, and draft. The draft element 
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is a very important one, and should be proportionately rated. 
I think Mr. MaclIlwaine’s method would be considered a refine- 
ment. Jam sure the Board of Trade officials would feel very 
much alarmed if an Act were introduced to revise the whole of 
the tonnage laws in such a radical manner. Another point is 
this ; I really think the Board of Trade in computing a regular 
tonnage involving such labour, expense, and annoyance should 
not take cognisance of a whole lot of space in a vessel ; and the 
owners should only be called upon to pay for the space actually 
used for cargo or passengers. I have very much pleasure in 
supporting Mr. Macllwaine’s suggestion for registering dis- 
placement, as it would be an extremely useful adjunct especially 
for statistical purposes, but to adopt a percentage of displace- 
ments for fiscal purposes would embarrass shipowners, and, I 
fear, necessitate enormous expense and cause immense trouble, 
and certainly cripple numbers of trades and vessels. 

Mr. A. L. Jones—It has been generally thought that the 
earning power of a vessel is the safe basis for assigning the ton- 
nage, but there are different opinions as to whether the earning 
power is better measured by the dead weight carrying capacity 
or the internal cubic capacity. I think one of the chief ob- 
jections to the adoption of a dead weight tonnage has been the 
difficulty of determining the maximum load line, because if the 
maximum load line were fixed it would be an easy matter to 
determine the displacement between the light and deep load 
lines. Now, however, that difficulty has been removed by the 
passing of the Load Line Act. But there isa distinct difference 
between Mr. MaclIlwaine’s proposal to take a definite fraction of 
the total displacement and the adoption of the dead weight 
capacity, because the dead weight capacity is a very variable 
fraction of the total displacement. One objection suggests 
itself at once when it is proposed to adopt the total displace- 
ment as the basis of tonnage, for it would then be an advantage 
to the ship owner to confine his engine space as much as 
possible ; whereas the present allowance of 32 per cent. deduc- 
tion for the machinery and bunkers, provided the machinery 
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pace exceeds 13 per cent. of the gross tonnage, tends very 
beneficially to encourage the construction of fairly large engine 
rooms. The inducement to build light hulls would also be 
great, and if it be true, as we are told, that the days of steel 
shipbuilding are numbered, and steel is to be discarded for 
aluminium, the weight of the hull will be enormously reduced, 
and vessels constructed of aluminium will be placed at a quite 
unfair advantage for displacement tonnage as compared with 
those of steel. 

Mr. W. Boyp—I agree with Mr. Macllwaine that the dis- 
placement would be the best basis of the measurement of 
tonnage. I do not see why the word “ tonnage ” should not be 
done away with altogether and take “ displacement ” for pay- 
ment of dues. There may be some difficulties, but these would 
soon be got over, and the Harbour Authorities could be allowed 
by Act of Parliament to have different tariffs for sailing ships 
and steamers. Regarding the international question, I think 
if Britain led the way others would very soon follow. I think 
some very great changes ought to be made in the measurement 
of crew spaces. Nobody knows where he is until the Board 
of Trade Surveyor comes down and says what he is going to 
have. The depth question might be taken into consideration 
as well as the displacement, but I think the displacement would 
cover everything, if properly worked, and two tariffs arranged. 

Mr. F. Heyn—I should like to say a word from the commer- 
cial point of view. We have been so repeatedly harassed with 
changes in the rules that I think it would bea very serious and 
a very unfair handicap to shipowners if any further changes 
were to be made. All those who levy dues or taxation upon a 
tonnage basis have now arrived at a fairly accurate estimate of 
the total amount required, and really all we desire is that we 
should not be further interfered with. Iagree with Mr. Connel, 
that if any change must be made, the Suez Canal basis of ton- 
nage measurement is really a fair and right basis for getting at 
the actual tonnage upon which vessels should pay. The rule, 
if applied to sailing vessels, would, I take it, be on the same 
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basis—the actual cubic contents of the vessel. Another point 
suggested itself to me ;—would not the basis of displacement as 
put forward by Mr. VacIlwaine tend to the ingenuity of ship- 
owners and shipbuilders being brought to bear to build ships on 
as light scantling as possible, as near the aluminium type which 
Mr. Jones has mentioned ? I don’t know whether that point 
is really a proper one, but it seems to me that this might occur 
to. those who wish to avoid paying dues or to pay as small dues 
as possible. 

Mr. MacIiwaine in replying, said—I will begin by replying 
to the last speaker, Mr. Heyn (the chairman), as his remarks 
are perhaps the most damaging to my proposal to levy dues 
on a varying percentage of each ship’s displacement, but still I 
think displacement is the fairest basis of comparison. Mr. 
Heyn says truly, shipowners wish to be left alone. That is 
exactly what I believe will not be the case. Since 1836, the 
system of taking internal capacity as a basis for measurement 
has been in existence, and it has been so constantly altered by 
subsequent Acts that shipowners have never been let alone for 
any considerable time, and in my opinion never will be till a 
substitute for internal capacity is found, and that I believe to 
be displacement. Mr. Heyn says the present system is fairly 
accurate. I think a reference to Lloyds’ Register will show 
that my statement, viz.:—'‘ A very great number of startling 
anomalies exist,” better describes the state of the case. The 
next objection Mr. Heyn makes is really the most important, 
viz., that a displacement basis for tonnage would lead to 
building vessels of too light scantlings. This is no doubt true,. 
but such a tendency would certainly be corrected by the 
Committee of Lloyds’ Registry. Iam very glad to have such 
a high authority as Mr. Turpin on my side. He says he would 
take displacement as a basis, and approves of it ; but I think 
he is wrong in saying he would take it without deductions, and, 
with all due deference, I think Mr. Turpin has not fully con- 
sidered that point, or he would not have recommended dis- 
placement pure and simple. I don’t think it comes within my 
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province to criticise Mr. Jaffé’s remarks, but from an owner’s 
point of view there is a good deal in what he says. Mr. Connel’s 
remarks were very much to the point. I think with a little 
further consideration he will probably come nearer a perfect 
agreement with me. He says that a ship sailing very light 
would pay little. No doubt that is a slight objection, but a 
very slight one. I quite agree with him in thinking the Suez 
Canal system of measurement is a better one than the present 
net register. Mr. Maxton thought I should have pulled to 
pieces the Act of Parliament, &c., &c. It is not the details of 
the Act I consider objectionable, it is the principle on which it 
is based. He proposes vessels should pay dues in proportion to 
‘their length. That proposal has been often made before, and in 
my opinion rightly abandoned, because it would set a premium 
on building abnormally full ships, which I consider an evil to 
be avoided. I regret that Mr. Jones is still of opinion that 
internal capacity is the best method of estimating tonnage. If 
we had sailing vessels only to deal with I might agree with 
him, but when steamers come in question I must say my 
opinion is still in favour of displacement. I must admit there 
is no doubt a displacement tonnage would tend to cramp the 
engine room space, but I believe any error of that sort would 
soon correct itself. I was pleased to gather from Mr. Boyd’s 
remarks that he agrees with me fairly well. His suggestion to 
substitute the word displacement for tonnage is worthy of 
consideration, but it is the principle I contend for rather than 
the name. Mr. Boyd showed that he is fully alive to the 
present absurdities in the methods of measuring ships. I must 
conclude, thanking the audience for their kind attention. 
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Scott, Conway, C.E., Agincourt Terrace, Belfast. 
Swan, Allan P., F.L.S., Bushmills 

‘Swiney, J. H. H., C.E., Chichester Avenue, Antrim 

Road, Belfast. 
Tate, Alexander, C.E., Longwood. Whitehouse, do. 
Taylor, Sir David, J.P., Bertha, Windsor, do. 
Thompson, John, The Glen, Limestone Road, do. 
Turpin, James, Waring Street, do. 
Walkington, R. B., Linenhall Street, do. 
Wise, Berkeley D., C.E., Greenisland. 
Wisnom, H., Fitzroy Avenue, Belfast. 
Withers, James, Laurence Street, do. 
Wolff, G. W., M.P., The Den, Strandtown, do, 
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Tue Annual Meeting was held in the Museum, College Square 
North, on 21st July, 1893. The attendance included Professor 
Fitzgerald, B.A. (president); Rev. J. Kinghan, Dr. J. A. 
Lindsay, Dr. MacCormac; Messrs. R. M. Young, B.A. (hon. 
secretary) ; Lavens M. Ewart, J.P.; R. Young, C.E., J.P.: 
W. H. Patterson, M.R.I.A.; John Brown, (hon. treasurer), 
ohm Ward; ,J.P., F:S.A.\;)R.. L.; Patterson, J.P.,. F.L.S. +R: 
Patterson, J. A. Davis, J. E. Magill, J. H. Greenhill, Mus.Bac. ; 
and John Brett, county surveyor for Antrim. 

The President having taken the chair, 

The Hon. SzcreETARY read the notice calling the meeting. 
He then submitted the annual report, which contained the 
following :—“ The ordinary winter session was opened on Ist 
November, 1892, when Mr. John H. Greenhill, Mus. Bac., read 
a paper entitled ‘The subject of Electric Lighting,’ illustrated 
by experiments, &c., after which a discussion took place. The 
second meeting was held on 6th December, 1892, when Mr. A. 
Tate, M.LC.E., read his report as the Society’s delegate to the 
British Association. Mr. R. Ll. Praeger, B.A.. M.RLA., 
described ‘ Botanical Rambles in County Armagh,’ illustrated 
by specimens ; and Mr. R. M. Young, gave brief ‘ Antiquarian 
Notes on Bushfoot and Ballymagarry,’ illustrated with lantern 
slides by Mr. W. Swanston. The third meeting was held on 3rd 
January, 1893, when Mr. Wm. Gray, C.E., M.R.I.A., read a 
paper on ‘Traces of Primitive Man in North of Ireland, 
fully illustrated with limelight slides and objects of antiquarian 
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interest. Mr. S. F. Milligan, M.R.I.A., followed with a brief 
description of some rare Irish and Mexican antiquities. The 
fourth meeting—a special one—was held on 25th January, 1893,’ 
when Mr. Isaac J. Murphy read a paper on ‘The Division of 
Angles and Arcs of Circles,’ illustrated by instruments patented 
by the lecturer. The fifth meeting was held on 7th February, 
1893, when Mr. Frankfort Moore read a paper entitled ‘An 
Artificial Age, Port, the Patron and the Pillory.’ The sixth 
meeting was held on the 17th February, 1893, when Miss 
Milligan, M.R.I.A., read a paper on ‘ Historic Ulster,’ illustrated 
by numerous photo. slides, &. The seventh meeting was held 
on 7th March, 1893, when Dr. C. Sheldon read a paper on 
‘Education : a Critical Examination of the Theory and Practice 
of Dr. Arnold, of Rugby,’ and Mr. W. H. Patterson, M.R.LA., 
gave ‘ Hints on Collecting Irish Folklore.’ The eighth meeting 
was held on 18th April, 1893, when the President (Professor 
Fitzgerald) read ‘ Notes on Electric Power Supply on Tramways 
at Patterson, N.J.,’ and Dr. Calwell gave a paper on ‘The New 
Phrenology,’ illustrated by diagrams. At all the meetings the 
attendance of members and their friends was large, the hall on 
several occasions being crowded. Owing to the number of 
popular lectures arranged by other societies early in the session, 
your Council considered it advisable to suspend their usual series, 
and engaged only one lecturer, Mr. John Adamson, of Rothesay, 
who exhibited and described a fine series of slides bearing the 
title ‘Under Sail and Steam: a Hundred Years’ Progress in 
Marine Architecture,’ to a large and appreciative audience in 
the Ulster Minor Hall on 22nd March, 1893. 

Your Council hope that by the commencement of next 
session arrangements will have been made for a series of 
popular lectures to be given by eminent scientists before the 
Society. They feel that the Society would be strengthened by 
extending its efforts in this direction of usefulness. 

It will have been noted by members with regret that Mr. 
William Darragh, the faithful curator of the Museum, died on 
zoth December, 1892. Mr. Stewart continues to give every 
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satisfaction, and Mr. John Hamilton has been engaged to assist 
him until a permanent appointment of assistant curator can be 
made. Messrs. Robert Patterson and R. LI. Praeger, M.R.I.A.,; 
continue their valuable work as secretaries of the Ulster Fauna 
Committee, which has issued several fresh lists and received 
numerous replies. The latter gentleman having beer appointed 
assistant librarian at the National Library, Dublin, your Council 
regret very much that he has been compelled to retire from this 
Council, of which he has been a most useful member. 

In presenting the statement of account, the Hon. Treasurer 
reports that, although the expenditure by careful economy has 
been much reduced as compared with recent years, the income 
of the Society has been still more curtailed, resulting in a small 
deficit. 

The collections at the Museum have been augmented during 
the year by numerous valuable donations. Amongst these the 
artistically-mounted Irish birds and martens presented by Major 
Maxwell, D.L., and Mr. James Thompson, J.P., are conspicuous. 
Some of your members were lately present at the unusual event 
of exhuming an Irish sepulchral urn, which, with another 
example, has been kindly presented by the Misses Watson, of 
Killinchy, on whose property they were found. 

The Council desire to give their cordial thanks to the local 
Press for their admirable reports of the Society’s various public 
meetings. 

The new constitution for the government of this Society, as 
finally amended, was approved and passed by the Lord Lieu- 
tenant on 19th June last, and this meeting will be held in 
accordance with its provisions.” 

The PRESIDENT explained that this was the first meeting held 
under the new scheme, and that the accounts had now to be 
audited in accordance with the regulation form of the Edu- 
cational Endowment Commissioners. 

The Hon. TREASURER presented the statement of accounts, 
and 

Mr, R. M, Young read the report of the Fauna Committee, 
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which was as follows :—“ The secretaries of the Ulster Fauna 
Committee report that their work has progressed as usual 
during the past year. No very important information has come 
to hand, but the services of several new observers and corres- 
pondents have been secured. By letters and interviews a 
considerable amount ot information has been collected, and it 
has been found necessary to compile two additional lists of Irish 
birds, in order to increase our knowledge of breeding and 
migration. Copies of these are on the table for inspection. 
The secretaries would again urge on members and others 
interested in natural history the importance of assisting the 
Committee in every way, and information and specimens shall 
be gratefully received.” 

The CHatrRMAN pointed out that under the old rule the 
Council were able to make exchanges with other societies if 
they thought fit to do so, but under the existing scheme of the 
Educational Endowment Commissioners it was necessary first 
to hold a meeting of the Council and then a meeting of the 
Society to approve of such exchanges. That was the reason 
why they had to hold a special meeting that day after the 
ordinary meeting. The only other thing to which he would 
refer was the matter of popular lectures. They thought it was 
quite useless to try to carry out any large scheme of popular 
lectures last winter owing to the large number of university 
extension and other lectures given elsewhere, but this year they 
would be able to re-establish the course of lectures which had 
been given in the Museum every winter before. 

Rev. Mr. Kineuan, in moving the adoption of the reports 
and statement of accounts, said they they were of a satisfactory 
character. He wished to refer to the question of the auditing 
of their accounts. He did not see the necessity for having them 
audited in Dublin. He thought that they should be audited 
in Belfast, and that that and other societies in Belfast affected 
by the educational endowment scheme should make a united 
request to get the Government auditor to examine and audit 
the accounts in Belfast, 
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Dr. MacCormac seconded the adoption of the reports. 

Mr. J. Brown remarked that it was exceedingly difficult to 
get popular lecturers for the winter season. With regard to 
Rev. Mr. Kinghan’s suggestion with reference to the auditing 
of the accounts, he might say he would be very glad if that 
arrangement could be carried out. 

The Cuarrman fully agreed with Mr. Kinghan and Mr. 
Brown on that point, and he thought it would be possible to 
arrange with other societies to have the suggestion carried 
into effect. 

The motion was then passed. 

_Mr. R. L. Patterson, J.P., in accordance with article 32 of 
the endowment scheme, surrendered, on behalf of himself and 
Mr. Joseph John Murphy, joint trustees, their custody of the 
trust deeds, securities, and other documents connected with the 
Society. 

Mr. Youne, C.E., understood there was some formality to be 
complied with before the documents could be taken out of the 
custody of the trustees. 

Mr. R. M. Young said that was so, and 

The CHAIRMAN said they would request Mr. Patterson and 
Mr. Murphy to retain the documents in their possession for the 
present. 

Mr. PATTERSON expressed his willingness to do so. 

On the motion of Mr. R. M. Youn, seconded by Mr. L. M. 
Ewart, J.P., a vote of thanks to the trustees for the faithful 
manner in which they had discharged their duties was passed 
unanimously. 

Mr. PaTTERSON, in acknowledging the compliment, said that 
no vote of thanks was required to induce him to do all that lay 
in his power to promote the objects of the Society. 

Mr. R. Patterson and Mr. J. E. Magill were appointed 
scrutineers for the election of hve members of Council. 

The following were elected officers for 1893-4 :—President— 
Professor M. F. Fitzgerald, B.A., M.I.M.E., Assoc. M.I.C.E. 
Vice-Presidents—John Brown, R. L. Patterson, J.P., F.L.S. ; 
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W. Swanston, F.G.S.; J. Wright, F.G.S. Hon. treasurer— 
John Brown. Hon. librarian—Thomas Workman, J.P. Hon. 
secretary—Robert M. Young, B.A., M.R.LA. 

The SECRETARY announced that the following donations to 
the Museum had been received since last meeting of the 
Society :—From Mr. Herman Hoell, barque Dovre, four king 
crabs from Florida ; from Mrs. Jenkins, specimen of cuttlefish 
taken at Helen’s Bay ; from Mr. W. Swanston, a trooper’s flint- 
lock pistol; from Mr. John Beck, a spindle whorl, found in the 
souterrain under Donegore Moat ; from Mr. Thomas Workman, 
J.P., shells from Singapore (auricula, terebralia, potamides, 
&c.) ; from Mr. J. Liddle, Cookstown, a collection cf fish palates, 
from carboniferous rocks near Cookstown; from the Misses 
Watson, Killinchy, two sepulchral urns exhumed on their pro- 
perty near Killinchy ; from Miss Watson, a wooden mether, 
filled with butter, found in a bog near Portadown; from Mr. 
Moses Atkinson, the sword ofa Lisburn Volunteer of last century. 

On the motion of the SECRETARY, seconded by Mr. W. H. 
PATTERSON, 

A vote of thanks was passed to the donors. 

Mr. Joun Warp, J.P., spoke of the insufficiency of space for 
specimens sent to the Museum, and expressed the opinion that 
_ the space at their disposal, should, as far as possible, be devoted 
to the accommodation of local specimens. They were very 
glad to receive donations from Singapore and other distant 
places ; at the same time, he thought they should as much as 
possible confine their attention to local objects. 

Mr. Brown was rather afraid that Mr Ward’s observations 
might have the effect of discouraging donations from friends of 
the Society living at a distance. If there was any difficulty in 
the matter he thought they should make an effort to increase 
the size of the building, so that all might be accommodated. 

Mr. PATTERSON suggested that such specimens as they had 
not room for should be sent to the Free Library for exhibition. 

The CuarirMan thought they should take all the fish which 
came to their net. He did not think, however, that Mr. 
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Ward’s remarks tended in the direction of discouraging 
donations from a distance. 

The SeEcRETARY—He is too good a friend of the Society to 
discourage any such thing. 

This concluded the business of the ordinary meeting. 

The CHAIRMAN then moved that those present resolve them- 
selves into a special meeting to authorise exchange of certain 
duplicate Irish antiquities for geological specimens with Mr. 
W. Praeger, Koekuk, U.S.A. ; and, this being agreed to, moved 
that the meeting approve of the exchange. 

The meeting gave the necessary authority, aud the pro- 
ceedings then terminated. 
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DONATIONS TO THE MUSEUM, 1892-93. 


From Wn. ALvaBy, Esq. 
A stuffed specimen ot the Kittiwake gull with three legs, shot 
in Pentland Firth. 
Frrom DoNALD CAMERON, Esq. 
Eggs of the large partridge, the small partridge, and the mirasol, 
from the Argentine Republic. 
From RoBERT DarraGH, Esq., Portadown. 
A bronze celt or palstane, dug up in a bog near Dromara. 
from JoHN Henry Daviess, Esq., Glenmore. 
Two specimens of the saw fly (Szvex gigas) from near Lisburn. 
From Miss FLEMING, Manchester. 
One pair of sandais. 
From Miss ADELAIDE GaGB, Rathlin. 
155 bird skins from Rathlin Island, and 85 eggs of sea-birds 
from same locality. 
From Mrs. GrawaM, Knock. 
A number of specimens of fossils and minerals. 
From Joun Hamicton, Esq. 
Specimens in spirits of horned toad, chameleon, green-tree frog, 
etc. 
From Hucu Hunter, Esq., Ballymagarry. 


Portion of an ancient water pipe from Ballymagarry, Co. 
Antrim. 


From L. L. Macassey, Esq., B.L. 
A large glaciated limestone boulder found at the filtering beds, 
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Frrom Masor Maxwe tt, D.L. 


A case of stuffed animals, marten and prey, shot at Finnebrogue, 
and pictorially mounted to illustrate life history of Mdus- 
tela. 


Fron W. F. M‘Kinney, Esq., Carnmoney. 
A column of jointed prismatic basalt from Killead. 
From Tuos. Eprns Osgorne, Esq. 
A stuffed specimen of the globe fish. 


From 


OspBornE, Esq., London. 
A case of tea from Tibet ; the first brought to this country. 
From RoBERT PaTTERsON, Esq., Malone Park. 
A fresh specimen of the whiting pout (Morhua lusca), caught 
in Lough Foyle. 
From R. K. Sincair, Esq., Andersonstown. 
A specimen of gulf weed (Sargassum) from the Gulf Stream. 
From James THOMPSON, Esq., J.P., Macedon. 
A case of birds, corncrake and young, set up pictorially to 
illustrate the life history of Crzx Pratensis. 
From Miss S. M. TuHompson, Macedon. 


Specimen showing ripple marking and sun cracks, from quarry 
at Scrabo Hill. 


from Ropert J. WeEtcH, Esq. 
24 platinotype photographs of Irish antiquities. 
From THomas WorkEMaAN, Egq., J.P. 
Specimens of shells from Burma, Singapore, and Egypt ; also 
Lepidoptera from Mulmein and from Madagascar. 
From Isaac Mourpay, Esq. 
Instruments invented by Mr. Murphy, for measuring the 
divisions of angles, and arcs of circles. 
From W. Swanston, Esq., F.G.S. 
Portrait of Mr, Darragh, late Curator of the Museum. 


II 


ADDITIONS TO THE LIBRARY, ist MAY, 1892, TILL 
Ist MAY, 1893. 


ADELAIDE.—Transactions of the Royal Society of South Aus- 
tralia. Vol. 15, parts 1 and 2; and vol. 16, 


part I, 1891. The Soctety. 
Austin, Texas.—Transactions of the Texas Academy of Science. 
Vol. 1, No. 1, 1892. The Academy. 


Beruin.—Verhandlungen der Gesellschaft fiir Erdkunde zu 
Berlin. Vol. 19, parts 4-10, 1892; and vol. 20, 
parts 1-3, 1893. The Soctety. 

BirMINGHAM.—Proceedings of the Birmingham Philosophical 
Society. Vol. 7, part 2; and vol. 8, part 1, 
1890-92. The Soctety. 

Boston, U.S.A.—Proceedings of the Boston Society of Natural 
History. Vol. 25, parts 3 and 4, 1892. 

The Soctety. 

BreMen.—Abhandlungen herausgegeben vom Naturwissen- 
schaftlichen Vereine zu Bremen. Vol, 12, 
part 2, 1892. The Society. 

Brestau.—Zeitschrift fiir Entomologie herausgegeben vom 
Verein fiir Schlessiche Insektenkunde zu Bres- 
lau. Part 17, 1892. The Soctety. 

BRIDGEPORT, Conn.—List of Birds found in the vicinity of 
Bridgeport, 1892. 

Bridgeport Scientific Society. 

BricHTon.—Annual Report of Brighton and Sussex Natural 
History Society, and abstracts of papers, 1891. 

The Soczety. 

BrusSELLS.—Société Entomologique de Belgique. Comptes- 

Rendus des Seances, 1891. The Soctety. 


12 Books Received. 


Annales de la Société Royale Malacologique de 
Belgique, vol. 25, 1890; and Proces Verbaux 
des Seances, Sept.—June, 1891. The Society. 


Catcutra.—Records of the Geological Survey of India, vol. 25, 
parts 2-4, 1892, and vol. 26, part 1, 1893; also 
index to first twenty volumes of Memoirs, and 
index to Palzontologia Indica up to year 1891. 

The Director of the Survey. 


CamBrIDGE.—Proceedings of the Cambridge Philosophical 
Society. Vol. 7, part 6, 1892. The Society. 
CamprinGk, Mass.—Bulletins of the Museum of Comparative 
Zoology at Harvard College. Vol. 16, no. 11; 
vol. 23, nos. I, 2, 3, 4, and 6 ; and vol. 24, nos. 
1 and 2: also Report of the Curator. 
Alex. Agassiz, Curator. 


CarpiFF.—Report and Transactions of the Cardiff Naturalists’ 
Society. Vol. 24, part 1, 1892. The Soczety. 
CasseL.—Bericht des Vereins fiir Naturkunde zu Kassel, 1892. 
The Society. 
Corpova, Argentine Republic_—Boletin de la Academia 
Nacional de Ciencas en Cordoba. Vol. 10, 
part 4; and vol. 11, part 4, 1889-90. 
The Academy. 
Dantzic.—Schriften der Naturforschenden Gesellschaft in 
Danzig. New series, vol. 8, part 1, 1892; and 
part 2 (Festschrift), 1893. The Soctety. 
DuBLIN.—Scientific Transactions of the Royal Dublin Society. 
New series, vol. 4, parts 9-13, 1891; and Pro- 
ceedings, N.S., vol. 7, parts 3 and 4, 1892. 
The Soctety. 
EDINBURGH.—Proceedings of the Royal Society of Edinburgh. 
Vol. 18, 1892. The Soctety. 
Proceedings of the Royal Physical Society. Session 
1890-91 and 1891-92. The Soctety, 
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Laboratory Reports of the Royal College of Physi- 
cians of Edinburgh. Vol. 4, 1892. 
The College. 


EmpEeN.—Jahresbericht der Naturforschenden Gesellschaft in 
Emden, pro 1890-91. The Soczety. 


Essex.—The Essex Naturalist. Vol. 5, no. 12, 1891 ; and vol. 
6, nos. I-12, 1892. Also Journal of Proceedings 
of the Essex Field Club, part 2, 1384-87. 


The Club. 
FLORENCE.—Bullettino della Societa Entomologica Italiana. 
Parts I-4, 1892-93. The Soctety. 


GeENoA.—Bollettino della Societa di Letture e Conversazioni 
Scientifiche di Genova. Anno 15, two parts, 
1892-93. The Soczety. 


GIESSEN.—Bericht der Oberhessischen Gesellschaft fiir Natur- 
und Heilkunde. Vol. 28, 1892. The Soczety. 


Giascow.—Proceedings of the Natural History Society of 
Glasgow. New series, vol. 3, parts 2 and 3, 
1892. The Soctety. 


Proceedings ot the Philosophical Society. Vol. 23, 
1892 ; and Index to Proceedings from 1841 till 
1889. The Soctety. 


Hautrax, N.S.—Proceedings of the Nova Scotian Institute or 
Natural Science. Ser. 2, vol. 1, part 1,.1891. 
The Institute. 
Hatyie.—Nova Acta der Kaiserlichen Leopoldina-Carolinischen 
Deutschen Akademie der Naturforscher. Vol. 
55, no. 1; and Leopoldina, part 27, 1891. 
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BHLFAST 


NATURAL HISTORY & PHILOSOPHICAL SOCIETY 
SESSION 1892-93. 


Ist Movember, 1892. 


Proressor M. F. FitzGeratp, B.A., C.E., in the Chair. 


Joun H. GREENHILL, Esq., Mus.Bac., (Member of the Institute 
of Electrical Engineers), gave a lecture on 


ELECTRICITY AS AN ILLUMINANT. 


A LARGE number of electric lamps, supplied from a storage 
battery, were arranged in the hall for the purpose of illustration 
and experiment, with a number of other electrical appliances, 
including a very powerful coil, designed and constructed by 
Mr. John Brown, who exhibited its power in a series of in- 
teresting experiments. Various kinds of oil and gas lamps to 
aid the work of illustration and comparison of the different 
illuminants in common use were lent by Messsrs. Richard 
Patterson & Co., R. Patterson & Son, W. Coates & Son, T. E. 
Osborne, and Riddell & Co. 

Mr. GREENHILL, after referring to the scientific principles of 
lighting by such illuminants as gas and oil, proceeded :—In the 
case of electric light the luminosity may, and does, occur in 
some instances from the combustion of minute particles of 
carbon, as in the arc lamp, or it may arise from the intensely 
heated condition of a substance due to the flow of the electric 
current through it, as in the incandescent or glow lamp, in 
which no combustion practically takes place at all. 

The lecturer, after given a brief history of the development 
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of the electric light, exhibited a number of photographic slides 
showing the various appliances used in the production of the 
light at the various periods of its history. He then described 
the different systems of using the electric current for lighting, 
and proceeded :— 

The alternating current is now employed in lieu of an in- 
terrupted direct current, because it is more powerful in its 
effects, and presents far less difficulty in its management than 
would arise from the break in a high tension current. The 
direct current method, however, may be adapted to high, 
medium, or low pressures, according to the area which it has 
‘to supply and the distance at which the generating station is 
placed. For comparatively small sections, more especially 
where the generating station can be placed pretty near to the 
area to he lighted, the low pressure direct system can be em- 
ployed, and if the three-wire plan, patented by Dr. Hopkinson 
in 1882, is adopted, a saving of 40 to 50 per cent. in the weight 
of the cables can be effected. It is a controverted question, 
however, which is the best system for central station supply. 
Each has its advantages under certain conditions. ‘There is no 
doubt that for great distances the high-pressure alternating 
currents, with transformers capable of reducing the pressure at 
once or by steps, offer many and perhaps almost overwhelming 
_ advantages. At Frankfort-on-the-Main last year the current 
for lighting a great many lamps at the Exhibition was 
generated at Lauffen-on-the-Neckar, distant 108 miles. It 
is notable that in this instance the current is generated by 
the dynamo at the low pressure of 50 volts and 4,000 amperes, 
requiring for this purpose about 300 horse-power, which is 
supplied by a turbine worked by the falls of the river. This 
low-pressure current passes immediately through a transformer, 
which raises the pressure of the current to 16,000 volts, but with 
a corresponding reduction in the amperes, and the transformed 
current is then conveyed to Frankfort by three small wires of 
No. 8 gauge, which may be roughly described as about the size of 
the stem of a clay tobacco pipe. At Frankfort the current is 
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again transformed down to 75 volts, and used for lighting and 
motor purposes. Alternating current motors are quite feasible, 
but they do not appear to be so simple to start as those for 
direct currents. A noteworthy feature of the Frankfort- 
Lauffen current is the employment of the three wires, each 
conveying three separate alternating currents flowing in separate 
phases, following each other like a current of water actuated by 
a three-plunger pump. This method seems to overcome the 
defects of alternating motors, and it is said to prevent any dis- 
turbance by induction to contiguous telephone or telegraph 
wires. It also reduces the danger inherent in all high-pressure 
currents, more especially of the alternating or intermittent 
kind. Possibly without going very exhaustively into the 
respective merits of the various central supply systems, I may 
be allowed to give my opinion that for Belfast probably the 
direct current is preferable. For arc lighting it is unquestion- 
ably the best. A great advantage it possesses is that it provides 
for the use of storage batteries, which are a reserve in case of 
emergency, and these can be charged up during the day, when 
the lighting load is not heavy. 

With reference to the comparative cost of slectnie light and 
gas, it has been often said that figures may be made to prove 
anything. To the general question whether or not the electric 
light is cheaper than gas, my answer is that under special 
conditions it is cheaper and under other conditions it is dearer. 
The conditions which are advantageous to the electric light are 
wide spaces with high ceilings, in which arc lights can be em- 
ployed. The longer the hours per annum in which the light 
has to be kept in operation, the more advantageous for elec- 
tricity. This arises from the fact that one of the most serious 
items in connection with electric light installation is the interest 
and depreciation allowance on the first cost. I always reckon 
these as amounting to 9 per cent., viz., 5 per cent. for interest 
and 4 per cent. for depreciation. The average hours for mill or 
workshop lighting are about 450 per annum, hence the 9 per 
cent. must be debited to these hours. It is manifest that if the 
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hours of lighting were only 225 per annum, the interest for 
each hour would be double compared to that for the 450 hour 
calculation. Take a test case of a factory requiring 500 lights 
of 16 candle-power,and we will assume that there is sufficient 
margin of engine power to drive the dynamo, which of course 
is favourable to the comparative cost of electric light to that of 
gas. On theother hand, electric light installations are generally 
handicapped as against gas if the latter is already in operation, 
because the interest on the electric light plant is debited to 
it, whereas no interest is charged to the gas fittings after they 
have been erected. With new buildings the case is different. 
The lecturer proceeded to give a number of figures and details 
with reference to the proportionate cost. His conclusion was 
that 500 electric incandescent lights used for 450 hours a year 
in a mill or works where spare engine power can be used for 
driving the dynamos will cost £144 17s. 6d. If the arc light 
can be used—as it can in the case of factories or shops having 
high ceilings and large space—the cost will not be more than 
half that amount. The cost of 500 gas lights—basing the 
calculation on an expenditure of six cubic feet per hour for each 
lamp, and on the price of gas at 2s. 7d. per thousand feet, would 
be for the same amount of time—450 hours per year— 
£.74 7s. 6d., and adding £8 for incidental expenses, such as 
renewal of burners, &c., would bring it up to £182 7s. 6d. 
Where lights are used for a shorter time, however, the case is 
very different, and the result comes out most unfavourably for 
the electric light. Take 350 hours a year, for instance, in a 
shop or other place where special power has to be supplied to 
drive the dynamo, the cost will be some £220 12s. And if the 
supply is taken from a central station the figures are still more 
startling, for, taking it at 6d. per Board of Trade unit—it is 
contemplated, I believe, to charge 7d. in Belfast—the cost for 
the current alone for these lamps will be £ 284 7s. 6d., and other 
expenses will bring the total cost up to £356 7s. 6d., as against 
£220 12s. where the consumer puts in his own plant for driving 
the dynamo. The cost of gas under similar circumstances will 
be only £165 12s. 6d. 
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Iam not here to advocate or to condemn any system of 
electric lighting, but although these central stations have been 
successful hitherto, and are being every day more largely adopted, 
notwithstanding the greatly increased cost, I should not like to 
have the responsibility of running such a station in Belfast. 
I maintain that it would be far better and cheaper for anyone 
requiring from forty to fifty lights to put down a small gas- 
engine of his own, provided the hours of lighting are more than 
350 per annum. Although, as I have pointed out, dearer 
under some circumstances, and perhaps in most cases, than gas, 
the light is undoubtedly a great advantage, and is daily 
receiving a large and more extended recognition at the hands 
of the public. Modern science has overcome nearly, if not all, 
the difficulties that attended its early employment as far as 
efficiency went, and probably the objection of greater cost as 
compared with gas under certain circumstances will be removed 
before long, in which case its superiority as an illuminant can- 
not fail to be recognised. 

Mr. James Perry—lI think it right to begin by thanking 
the Society for allowing me to speak to this meeting here. I 
want to tell the people here something as simply as I can of my 
own connection with electric lighting during the past four 
years. Four years ago this day I took possession of the old 
flour mills, Galway. I took a roller mill out of its position, and 
placed a compound dynamo on its site. The Gas Company of 
that town up to that time were paying a dividend of 7 
per cent. I appeared before the Town Commissioners, and 
I proposed to light the town for them. Early in the year, they 
agreed to accept tenders for the lighting. I tendered for the 
ordinary sixteen candle lamps at £2; they had hitherto been 
paying £4. Our tender was actually £1 19s. 6d., because I 
thought, as an old tendering hand, it was a safe thing to 
take off the odd sixpence. The Gaslight Company tendered at 
£2, and got the job; but from that time till this they have not 
paid a penny of dividend. They went in for Bray lamps and a 
great many other things of that kind, and these ran away with 
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whatever money they had in hands. We are supplying the 
docks of Galway for the last two years. We have simply a couple 
of arc lamps and eight fifty candle incandescent lamps. Mr. 
Greenhill quoted at the beginning of his address the cost of a 
Well’s light, and I find that we supply a 10 ampere lamp for the 
same cost as a Well’s light. We are putting in an installation 
in the Gatway Express newspaper office, and we intend to print 
the newspaper and all the jobbing work by electricity. The way 
we charge for that is 2d per hour per horse-power. Of course 
that is dearer than a gas-engine working at the Belfast price, but 
it is not dearer than a gas-engine working at the Galway price of 

gas, which is 5s. 6d. I may say that our central station only 
costs £100 a year torun. We have spent up to the present: 
£7,000. I don't at all agree with Mr. Greenhill when he says. 
that a private installation can compete with a central station if 
it is properly managed and a fair price charged. If you work 
with a steam-engine and get up steam for a few hours lighting 
there is an enormous waste of coal, etc. One gentleman in my 
district has a special lighting station of his own, and he actually 
pays £50a year for repairs alone. My position is that elec- 
tricity can be generated in a central station and sold as cheaply 
as gas manufactured from coal in the same place. One does 
not need to be an electrician to run an electrical central station ; 
the fact is we run ours with two labourers. An important 
and serious difficulty in setting up a central station for the - 
supply of current to your consumers is having to wait for your 
consumers. When gas was established it had not the competi- 
tion that electric light has ; it had only to beat down the old 
candles and very bad oil lamps. You must be prepared for 
some time to work without profit, and possibly at a loss. 

The duty of a steam-engine very much depends on the 
constancy of its work. You have heard from Mr. Greenhill of 
6d., 7d., and 8d. a unit being charged; but Mr. Preece, the 
electrician of the Post Office, has discovered that a steam- 
engine generating electricity for electro-plating can produce it 
at one-third of a penny per unit ;—the reason of this, is, that 
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the operation is continuous. The difficulty with the gas-engine 
for generating currents is the irregularity of its motion. 

Mr. GREENHILL—Gas-engines are made to give a practically 
uniform and steady current, as I can prove. I am sorry to 
interrupt the speaker, but I am bound to correct him in the 
interest of the gas-engine manufacturers. 

Mr. Perry (continuing)—I am glad Mr. Greenhill has seen 
one of these perfect gas-engines. He merely forestalls me by a 
day or so. I was going to say I believe this difficulty will be 
overcome in the near future. My authority as to gas-engines 
is probably quite as valuable as that of Mr. Greenhill. The 
standard book on gas-engines is one written by Professor 
Robinson, of Nottingham, and that book in its preface, professes 
to be an extension of my brother’s lectures at the Finsbury 
College. I wrote to my brother on this very point. Mr. 
Greenhill appears to have information that my brother has not 
yet, though he tells me that, for the present course of lectures 
he is delivering, he has obtained from the manufacturers almost 
every type of gas-engine. With gas-engines steady enough for 
generating currents, we could produce electricity for lighting 
_ purposes at a price which would compare with Mr. Preece’s 
price for electro-plating, because this would completely solve 
the question of cheap storage. It is found in Crossley’s place 
that they are able to drive their gas-engines at 08 of a penny 
per indicated horse-power ; that is a price no steam-engine can 
touch. I believe the age of gas will be succeeded by the 
age of electricity, because in the best steam-engine we only 
turn 5 per cent. of the energy of the coals into power; but if 
we could turn the energy of the coals into electrical energy 
without the intervention of a steam-engine, then in my opinion 
we should have a very great saving, and the age of electricity 
would have dawned. 

Mr. J. M. BarsouR—My experience is entirely confined to 
electric lighting as used in spinning mills. There seems to be 
a want of confidence with millowners at present in regard to 
electric light. They seen to look upon it as a new idea: they 
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think it is liable to go out at any minute without cause. I 
have not found it guilty of any of these vagaries. There is one 
danger that possibly may not occur to all regarding the sup- 
posed instability of the light, ze.,in a mill if the light were 
suddenly to go out, the first move of the hands would be to 
throw off all the machinery ; and this in the case of an engine 
not properly provided with regulating apparatus might cause a 
serious breakdown. On the other hand, there are considerable 
advantages. The light can be turned on at any moment when 
required. Ina mill a great deal of the floor space is covered by 
machinery, and to place the gas in the most convenient part 
would necessitate climbing on to this machinery in order to 
light it. With electric light you can place the light exactly 
where you want it. Another thing is the absence of risk from 
fire. Electric light is safer, as with it you do not require to 
carry naked lights about. At Hilden we have gas at 3s. 3d. 
per thousand feet, and by taking our gas consumption for the 
year and keeping a record of the number of lights I find the cost 
per gas burner comes out to 7s. 3d. a year ;—in this comparison 
there is a difference of tod. per light per annum in favour of 
the electric light, which is a material saving. At Dunmurry 
we make our own gas, and, without any allowance whatever 
towards keep up of gas plant, we find that the cost per burner 
per year comes to 6s. 

Mr. Macassey—There is no doubt a great deal of prejudice 
against the introduction of electric light into houses. For open 
spaces and large factories it is in my opinion the best light, but 
I do not myself anticipate that any of us present will live to see 
the time when gas as an illuminant will be driven out of our 
private houses and offices. The matter has been fully explained 
now, and the question for the Belfast ratepayers is what should 
our representatives in the Town Hall do with this question ? 
Should we sell our gas works for old iron, or should we con- 
tinue to keep them up in an efficient state and go in for elec- 
tricity on a smallscale ? I have made enquiries in London and 
other places where electricity has been introduced, and so far as 
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I can ascertain, they find that the cost, without taking into 
account the putting in of new fittings, is something varying 
from one-third to one-half more, that is, that if they pay ts. for 
the gas they have to pay ts. 4d. to Is. 6d. for the electric light. 
That appears to me to be the case for the Belfast public to con- 
sider. Are they prepared to go in for the electric light at this 
additional cost? I do not think they have arrived at that yet. 
I think the tendency of public opinion is that the Corporation 
should go in for lighting a considerable area in the centre of 
the town. Still there would be room for the gasworks, and the 
Corporation would make a fearful mistake if they were to 
think of throwing over the good bargain they obtained when 
they purchased the gasworks some years ago. 

Mr. ANDREWs—Owing to the lateness of the hour you will 
excuse me saying anything more than what occurred to-day. 
The decision arrived at by the Corporation to-day was a very 
prudent and wise one; they determined to go ahead at once 
with an initial installation of 10,000 lights, These lamps 
will be principally suitable for lighting shops, hotels, etc., in 
the centre of the town, and if this installation proves successful 
further areas may easily be added. Mr. Greenhill’s figures 
were, I think, exceptionally favourable to the cost of electric 
light in a private installation, and Mr. Barbour has corroborated 
them as nearly as possible. Mr. Greenhill in his first calcula- 
tion figured out that the cost of the unit would be somewhere 
between 2d. and 6d. I take that to be the cost at the station, 
and not the cost as delivered to the customer, because there is 
considerable loss from the mains. If we can get the electric 
light at 6d. or 8d. a unit delivered, the people of Belfast will 
take it up. Mr. Perry said he considered electric light can be 
manufactured as cheaply as gas in the same place. I cannot 
understand that statement, because the cost of coal varies 
enormously in different places. 

Mr. Perry—Allow me to explain. You make gas from coal; 
you generate electricity from coal. Then in the same place 
assuming coal to be the same price whether you generate elec- 
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tricity or gas, I say that electricity can be produced as cheaply 
from coal as gas can be in the same place. 

Mr. ANDREws—That is certainly a very good statement in 
favour of electricity, and we sincerely hope it will be carried 
out. In Galway their electricity is entirely produced by water- 
power. 

Mr. Perry—But we had to buy our power. 

Mr. ANDREws—Might I ask at what ratio would that water 
power cost you per indicated horse-power ? 

Mr. PeErry—You cannot talk of the I.H.P. of turbines, The 
indicated horse-power of a steam-engine is the rate of work 
actually done by the steam in the cylinder ;—it is given by 
the area of the indicator diagram: the actual horse-power 
would te found by a brake on the main shaft : it is always less 
than the I.H.P. In the case of turbines the gross horse-power, 
lbs. of water per min. x feet of fall is, probably deeenelonme 

33,000 

of LH.P. At Galway this is more than 200 H.P., and we 
are able to deliver 100 H.P. as electricity at consumers’ lamps 
throughout the 24 hours. By making use of storage, running 
24 hours, and discounting for loss, we can deliver during 6 hours 
of lighting 300 H.P. at lamps: z.e., our water power capacity is 
about 6,000 eight candle lamps for six hours a day. The 
capital cost of this is about £3,000, which at 5 per cent. is £150 
a year, and works out to be less than 744th penny aunit. How- 
ever, this calculation does not. close the question ; the first cost 
of storage batteries has to be added and their upkeep, and a 
comparison made with the amount of storage advisable in the 
case of generation from coals. I cannot give the information 
you want right off, because it involves a little calculation. We 
have the water power attached to the mills in Galway. We 
have no rent to pay at all ; we bought our mills and own them 
in fee, and there is interest on the cost of the construction. We 
have to pay for the general maintenance. As I have said we 
have spent £7,000. £1004 year runs it, and we are earning a 
fair dividend at the present time, though only a few places are 
on. 
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Mr. ANDREws—Then, if you told the meeting at what horse- 
power you run? 

Mr. Perry—We are able to deliver 100 electrical horse- 
power for the 24 hours. 

The PREsIDENT—I wish to ask Mr. Perry what is the horse- 
power actually delivered in Galway per 6 hours ? 

Mr. Perry—We were delivering 26 horse-power the other 
night when I was there. It would run between 10 and 30. 

Mr. ANDREwS—One more question: Supposing the Corpora- 
tion were to offer Mr. Perry a contract for supplying 10,000 
lights, would he be willing to bind himself to supply that 
light at the price he mentions—viz., 3d. per Board of Trade 
unit delivered at the station? He says he could produce it at 
24d. provided he was contesting against gas at 2s. 9d. 

Mr. Perry—lI am prepared to make this offer to the Belfast 
Corporation. I will prepare figures for them, and if these 
figures are not carried out I shall not expect to be paid for 
them, but if they are carried out I will be paid. 

The Presip—enT—You mean that you consider the thing 
could be sold at 3d. per unit ? 

Mr. Perry—lI do decidedly, on the assumption that there is 
a sufficient number of consumers on the mains. 

Mr. ANDREws—That certainly would be a very great boon 
to the consumers of Belfast. I have no doubt that if Mr. Perry 
can produce the electric light at anything near that price 
there will be an enormous demand for it. 

Mr. STEWART—I would desire in the first place to thank you 
for your kindly references to my recent work as a journalist. 
I have seen a great many of the electric generating stations in 
Great Britain, and the process of manufacture of a number of 
the dynamos to which Mr. Greenhill has referred, and I must 
say that he has given a lucid description of them. Upon this 
important question of cost, which has given rise to so interesting 
a debate, 1 may mention that in Bradford I learned that for 
a time the electric lighting station had been supplying light 
absolutely free ; but it turned out that this was the fault of the 
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ammeters, which had ceased to register the amount of current 
passing through them. It is hardly necessary to say that this 
defect was speedily remedied. There is no doubt that the cost 
of electric lighting for domestic purposes is in large towns higher 
than the cost of gas. It is at least twice, and in some instances 
two and a half times as dear. There are however many advan- 
tages possessed by electric light over gas. Convenience is 
undoubtedly one of these advantages. You enter a sitting 
room, drawing room, or library, and you switch on the light at 
the door. If you leave the room for five or ten minutes you 
can switch the light off. If you were burning gas in the same 
place the chances are you would not take the trouble to turn 
off the gas for brief periods. The electric light is also much 
healthier.. The Postmaster-General has found that he saves 
4 600 per annum at the General Post Office in London because 
of the smaller number of absentees through illness, and he has 
introduced electric light in Bradford and other places, where he 
finds similar good results. I wish to refer to an aspect of the 
question which has been overlooked, viz., the possibility of 
electricity being used for cooking and domestic purposes. 
There are radiators by which rooms can be heated by means of 
electricity, there is a great variety of cooking apparatus, and I 
have seen electric cigar lighters. Although at the present time 
such domestic arrangements are expensive, the electrical 
engineers are confident that in a few years there will be great 
improvements, and that electric cooking, heating, and lighting 
will be great accomplished facts. 

Professor FirzGERALD—It seems to me that in effect Mr. 
Perry’s proposition of supplying electricity at a charge of 3d. 
per unit amounts in reality to a charge of probably 44d. or 5d. 
per unit when the installation is put in, for this reason, that Mr. 
Perry limited himself to 3d. a unit subject to the proviso that 
the density of supply should correspond to the number of gas- 
lights per yard of gas main in the same district. I consider 
that the additional cost of electric lighting ought not to be a 
barrier to its employment ; it is really a matter of paying a 
higher price for a light of higher quality, apart from quantity. 


31 


6th December, 1892. 


Report oF Mr. A. Tate, C.E., 


Delegate from Belfast Natural History and Philosophical 
Soczety to Meeting of British Association at Edinburgh, 
1892, on the Conference of Delegates of the Corresponding 
Societies at that Meeting. 


Tue Conference held two meetings, which were presided over 
by Professor Meldola. Ten other members of the Correspond- 
ing Societies’ Committee and Delegates from thirty-one Societies 
attended. 

I have been furnished, on your behalf, with a copy of the 
report of the proceedings of this Conference, and also with a 
list of the various Committees appointed at the late meeting of 
the Association. The Secretary, in sending them, with request 
that they should be brought under your notice, adds :—*I am 
also requested by the Corresponding Societies’ Committee to 
ask you to urge upon your Society, and its members indi- 
vidually, the importance of taking part in the work of as many 
of the Committees mentioned in the accompanying list as may 
be practicable in your district.” 

I will mention a few of the Committees included in the list 
referred to, with something in regard to the work already 
done :— 


The Application of Photography to the Hlucidation of 
Meteorological Phenomena. 


This Committee was formed in 1891, at the Cardiff meeting, 
and already valuable results, especially in regard to cloud forms, 
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have been exhibited, and prepared for being placed properly on 
record. The success which had attended the labours of the 
‘“‘ Geological Photographs Cowmittee’’ encouraged the forma- 
tion of this one. 

Besides attention to clouds, lightning-flashes, &c., it was, at 
the late Conference, specially asked that the effects of storms 
and floods should be recorded wherever possible. In all cases, 
any needed explanatory memoranda should be noted at the time, 
and appended to the prints when sending them forward. 


Erratic Blocks Committee. 


This Committee made their twentieth annual report this 
year. A reference to these reports will show what a large mass 
of information has been collected and placed on record. In 
glancing through many of these reports, I regretted much to 
have noticed that Ireland seems to have given but little aid to 
the work. The district which may be considered as belonging 
to this Society is of great interest from the point of view of this 
Committee. 


Geological Photographs Committee. 


This Committee was first appointed in 1889, at the Newcastle- 
on-T'yne meeting. Already an encouraging amount of work 
has been done and exhibited in the geological section-rooms, 
Seven hundred photographs were reported at the late Conference 
as having been received. 


Pre-Historic Remains Committee. 


This Committee, which has been in existence since 1887, has 
accomplished and placed on record a large amount of information 
of great value, and has been of great service in securing attention 
to, and the preservation of, some of the most important evidences 
of the pre-historic inhabitants of the country which still remain. 
Mr. Gray has specially acted as a reporter from this district in 
this matter, and has presented the information in a very con- 
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venient form. Thisis embodied in the report of the Committee, 
published in extenso in the British Association report for 1889. 
He, I doubt not, would be ready and desirous to receive further 
information for publication in supplementary reports. 

Two other subjects remain, to which I desire to ask your 
attention ; these are, the ‘“ Protection of Wild Birds’ Eggs,” 
and the “ Disappearance of Native Plants.” In both cases the 
indiscriminate and thoughtless collector is probably the main 
root of the evil. It was stated at the late meeting, and appears 
in the report, ‘‘ that in Edinburgh there was a gentleman who 
made it his boast that he had over 100 eggs of the golden 
eagle.” 

These Conferences, on their present basis, date from the year 
1884, and owe their existence to the felt need for a better means 
of utilising the labours of the scientific societies scattered all 
over the country. This feeling was expressed in the following 
resolution, passed in 1881 at the York meeting, viz., “ that the 
Council be requested to consider the number and position of 
delegates from scientific societies, and the regulations which 
should be adopted for governing their relation to the Associa- 
tion.” The eventual outcome of this resolution was a report, 
presented to the Southport meeting in 1883, one paragraph in 
which may be quoted, as indicating the Committee’s apprecia- 
tion of the importance of the object in view :— 

“ Believing that the British Association is fitted, by its con- 
stitution and position, to become an organising centre of local 
scientific work, and that, through an extension of the system of 
delegation from scientific societies, which has already been 
recognised in the rules of the Association, this object may be 
attained, the Committee venture to make the following pro- 
posals, thrown into the form of rules.”’ 

The rules so proposed were adopted, and are those now acted 
on. Since they were adopted, great progiess has been made; 
much interest has been taken in all the Conference meetings 
by leading permanent members of the Association (specially I 
may mention the general Secretary, Sir Douglas Galton); and 
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since 1886 the Conferences have been placed on a par with all 
the sections, in having the power to send forward, direct to the 
Council, any resolutions or recommendations they consider 
desirable. 


Mr. R. Litoyp Pragcer, B.E., M.R.1LA., delivered a 
Lecture on 


BOTANICAL RAMBLES IN COUNTY ARMAGH. 


THE County of Armagh, he stated, constituted part of the tenth 
botanical district of Ireland, which district had not received by 
any means a large amount of attention from Irish botanists. In 
view of the approaching publication of a new edition of ‘‘Cybele 
Hibernica,” the standard work on the flora of Ireland, further 
information respecting the plants of district 10 was desirable, 
and with the view of supplying this information, the lecturer 
had spent three weeks during the past season in investigation 
of the flora of County Armagh, the most easterly of the five 
counties included in the tenth district. The geological and 
physical features of the county were first described, with the aid 
of a large coloured map, and it was pointed out that County 
Armagh presents a variety of surface, including extensive bogs, 
lakes, and rivers, and tolerably high mountains, and also varied 
geological formations, embracing Tertiary clays and basalts, 
Triassic sandstones, Carboniferous limestone, Ordovician rocks, 
and ancient granites and basalts. Mr. Praeger’s first explora- 
tions were made in North Armagh, where lies the great expanse 
of Lough Neagh, fringed with miles of peat bogs. The waters 
of the lough and of the rivers and canals which connect with it 
yield in abundance a group of plants, most of them of great 
beauty, that were not found in any other portion of the county— 
Cicuta virosa, Ginanthe fistulosa, Butomus umbellatus, Sagit- 
taria sagittifolia. In the waters of the lough several much 
rarer plants were obtained, of which Ranunculus circinatus had 
not been previously found in Ulster, and Potamogeion filiformis 
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was only known from a few lakes on the western side of Ireland. 
The peat bogs yield a number of plants which affect such a 
habitat, such as the three British species of Drosera, Vaccinium 
oxycoccos, Andromeda polifolia, Rhynchospora alba, Osmunda 
regalis. About the lake at Loughgall and in the woods and 
hedgerows there a number of interesting plants occur, of which 
may be mentioned Ranunculus Lingua, Barbarea arcuata, 
Lithospermum officinale, Carex stricta, C. paludosa, Cladium 
Mariscus, Chara polvacantha. Several plants which are ex- 
tremely rare about Belfast and in the north-eastern counties of 
Ireland were found to be widely distributed in County Armagh ; 
of these the most marked were Hypericum aubium, Thrincia 
hirta, and Festuca rigida. On the limestone area, which 
stretches east and west of Armagh, several species were found 
which were in County Armagh confined to this area—Carduus 
acanthoides, Lamium album, Veronica anagallis, Funcus 
Llaucus, Trisetum flavescens, Briza media. 

South Armagh next claimed attention, and the mountainous 
district lying west of Newry was explored. Along the estuary 
of the Newry river a number of the denizens of the salt marsh 
were found, of which the most interesting were Scirpus Taber- 
nemontant, Beta maritima, Obione portulacotaes, Lepturus 
jiliformis. On gravelly spots in this neighbourhood were found 
Spergularia rubra, Linaria repens, and D1plotaxis murals: 
The glens on Ferry Hill yielded Lastrea aemu/a, L. oreopteris, 
and Hvmenophyllum tunbridgense. ‘The mountain flora proved 
exceptionally poor. Although the fine mass of Slieve Gullion 
rise to a height of 1,893 feet, Zzstera cordata was the only 
interesting species found on the Armagh hls. Rubus Borrerz 
was a rare bramble that was discovered in this neighbourhood. 
The lecturer then gave some descriptive particulars of the 
interesting neighbourhood of Slieve Gullion, and touched on 
the ancient legends associated with the mountain and with the 
little lake near its summit, and on the historical and archzo- 
logical features of the district. 

The central portion of Armagh was next examined. In the 
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woods of Tanderagee grew many plants, among which were 
mentioned Galhum mollugo, Mercuriahs perennis, Carex 
pendula, Festuca sylvatica. ‘The woods of Gosford Castle 
yielded the curious Bird’s-nest Orchis (Veottia nidus-avis), and 
on the shores ot Mullaghmore Lough, near Markethill, a very 
important find was made, in the shape of the fine sedge Carex 
rhynchophysa, a plant which inhabits Russia and Finland, but 
was not previously known to occur in the British Isles. 
Subsequent examination of the Lough Neagh shores and 
northern bogs resulted in further interesting discoveries. Here 
in one spot the rare grass Calamagrostis Hookeri, which in 
Britain is confined to the shores and islets of Lough Neagh, was 
obtained in abundance; and the extremely rare and beautiful 
orchid Spiranthes Romanzoviana was also found. ‘This plant 
has its only other European station on the shores of Bantry 
Bay, in County Cork; in Asia it is found nowhere but in 
Kamtschatka ; while in America it is of frequent occurrence in 
Canada and the northern States. A gravel-pit in the neigh- 
bourhood of Armagh also yielded some rare plants, of which the 
best were Szlene noctiflora, Papaver argemone, and Fumaria 
densiflora ; the last named has only once previously been re- 
corded from Ireland. Mr. Praeger concluded by saying that a 
full account of the interesting flora of County Armagh would 
be published by him in the “Irish Naturalist” for the coming 
year, to which he referred those desirous of knowing more of 
the wild flowers of that district. The lecture was profusely 
illustrated with dried and mounted specimens of all the plants 
mentioned, and of many others found in the county. 
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6th December, 1892. 


Professor M. F. FitzGreratp, B.A., C.E., in the Chair. 


Mr. R. M. Youn, C.E., M.R.I.A., read a Paper on 


BRIEF ANTIQUARIAN NOTES AT BUSHFOOT AND 
BALLYMAGARRY. 


In the course of his paper Mr. Young said—The romantic 
scenery of the northern coast of the County Antrim, particu- 
larly at Dunluce and the Giant’s Causeway, is familiar to us all, 
as are also the fine photographs of its salient features, amongst 
the best of which are those recently done by Mr. R. Welch, for 
exhibition at Chicago by the Belfast and Northern Counties 
Railway Company. In spite of this familiarity, there are several 
interesting places which escape the tourist’s notice, and are prac- 
tically as unknown to the public as if situated in Uganda. I 
have chosen as the theme of my short paper two of these 
localities, situated near Bushmills, from which they are each 
about two miles distant. One is the prehistoric settlement on 
the sandhills of Bushfoot, the other the former mansion of the 
Earls of Antrim at Ballymagarry, near Dunluce Castle. 
Bushfoot, as its name implies, is the district on both sides of 
the mouth of the River Bush, which is here a wide, shallow 
stream, celebrated for its salmon and the large turbines which 
utilise its water for the electric railway, not to mention the 
distillery for the production of the barley water associated 
with the town of Bushmills. The sand dunes, where the 
settlements of the primitive folk were located, extend from 
the mouth of the river to Runkerry Point, a distance of 
nearly two miles. I was induced to explore the sand hills after 
reading the valuable papers by Messrs. Gray, Knowles, Buick, 
and others, contained in the Journal of the Royal Society of 
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Antiquaries of Ireland, descriptive of the settlements of the flint- 
working men in the County Antrim. At first my efforts to find 
anything of interest were fruitless, as the hollows formed in the 
blown sand by the action of the wind, so productive to the ex- 
plorer at Portstewart and Whitepark, yielded nothing at Bush- 
foot but sea-worn pebbles and land shells. On questioning Mr. 
Thompson, the tenant of the farm through which the electric 
railway passes adjacent to the river, I learned that during its 
construction several hearth sites were exposed and pieces of 
pottery and bone found. The best of these specimens form 
part of the valuable collection of Miss Steen, Sharvagh, Bush 
mills. He also pointed out the place where nearly twenty 
skeletons were found, close to a stone circle which has been 
covered of late years with blown sand. I made some search at 
this spot, and dug up the bones of a child, associated with 
numerous sea shells of an edible kind, pottery, and small frag- 
ments of iron slag, indicating that the settlement had been 
occupied at various epochs. As no flint implements turned up 
I directed my attention to another site, on the Causeway side 
of the Bush, close to the railway bridge, where a cutting through 
a gravel bed had laid bare a section of the ancient ground 
surface about four feet below the present sward. On digging 
into the dark unctuous sand, mingled with charcoal, which 
indicated an ancient hearth, a number of flint flake knives were 
found, and one or two scrapers. A large part of the site had 
been already removed, but on excavating into the bank a 
remarkable feature was disclosed in the form of a low wall of 
sea-w orn stones, arranged evidently around the enclosure of the 
primitive dwelling to prevent the sand falling in. It would 
appear as if the level of the floor had been lower than the 
ground surface by perhaps a foot or more. This was the method 
used by the primitive Ainus of Japan in the erection of their 
huts, as shall be described shortly. A few yards from this 
hearth, another was laid bare some days after by a fresh removal 
of gravel from the same hill. It was close to the surface of the 
ground, and covered with a thick growth of the sea rose. At 
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this juncture the experienced assistance of Mr. Wm. Swanston 
was obtained, and a number of flint knives and chips dug out, 
Mr. Swanston had been at work only five minutes when he 
turned up a finely-polished greenstone chisel and a fragment of 
acelt. I had previously found, close by, the coarse sandstone 
on which they were rubbed. At a stonethrow from the spot» 
and in the direction of the Causeway, are some large boulders 
of trap, each weighing considerably above a ton on the 
average, evidently forming the remains of a rude stone 
circle. These stones must have been brought from the 
sea shore, one-eighth of a mile distant, and placed on the 
surface of ground already occupied by human beings, as on 
excavating beneath them unmistakable flint implements were 
obtained in profusion. In fact, the whole district must have 
supported a large settlement of the early flint age, and was 
suited admirably to supply their wants. Deer and other wild 
animals would abound in the dense forests which covered the 
face of the country, even in Elizabeth’s reign. The Bush 
swarmed with salmon, and the harvest of the sea was at hand, 
whilst the raw material for their weapons was also easily pro. 
curable. In later times these advantages were supplemented by 
the intercourse which could easily be carried on along the 
coast line in coraghs of skin, which are still used on the Donegal 
coast. A few words may be of interest on the subject of the 
probable life led by the ancient people who used these rude flint 
implements to kill perhaps the great Irish elk, or even the huge 
hairy elephant or mammoth. 

Attention has been recently directed to the life pursued by 
existing savages in Australia and Queensland as representative 
of that of our own aboriginal race ; but a nearer parallel seems 
to be found in the Ainus of Yezo, one of the Japanese islands. 
This interesting people are the survivors of the primitive 
inhabitants of the country, driven gradually out by the present 
Japanese. The Island of Yezo lies near to Siberia, and is moun- 
tainous, with fertile valleys and rapid streams. It is as well 
wooded as our country was 200 years ago, and bears, wolves, 
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deer, otters, and hares abounded till recently. To this day in 
Yezo there are in many places great numbers of round pits, 
about three feet deep by ten or twelve feet in diameter, and 
near them are rubbish heaps, which contain pieces of old 
pottery, polished axes, grinding stones, flint spear and arrow 
heads, and fragments of bone and horn. From the shape of 
these pits and the traditions of the Ainus, it is inferred that the 
huts above them were built in the shape of a beehive hut. They 
consisted of poles stuck in the earth and bent over till they met 
in the centre, where the ends were tied together. Over the 
poles were laid bark and grass, and upon this earth was placed 
to keep out the cold and wet ; in fact, they were of the same 
construction as the Irish creaghts, which are mentioned as late 
as 1692 by Story. The hearth was placed near the centre, and 
the family slept around it. 

Ballymagarry—viz., ‘‘The Townland of the Garden”—was 
probably so called from the fact that the garden which supplied 
the family at Dunluce Castle was situated about its centre. The 
site of the old mansion-house is a mile inland from Dunluce, 
adjacent to a clachan of cottages at the top of a hill, from which 
there is a glorious view of the coast line from Malin Head to 
the Causeway. The little that can be gleaned from its past 
history is briefly as follows:—It was first occupied as a dwelling- 
place by John Macnaghten, a nephew of Sorley Boy and cousin 
to the first Earl of Antrim. He died in 1630,and was buried at 
Bonamargey Abbey. The Lord Lieutenant of the County, Sir 
Francis E. W. Macnaghten, Bart., worthily sustains the ancient 
family name. Randal, the eldest son of the first Earl or Antrim, 
was born in 1609, and Richard Dobbs notes in his “ Briefe 
Description of Antrim” (1683):—“ The Lord Marquis told me 
that he wore neither hat, cap, nor shoe, nor stocking till seven 
or eight years old, being bred the Highland way. He wasa 
proper, clean-limbed man, first married to the Duchess of 
Buckingham, and after to Rose, daughter of Sir Henry O’Neill, 
of Shane’s Castle.” He married the widow of George Villiers, 
Duke of Buckingham, in 1635, and in 1639 she induced him to 
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build the landward part of Dunluce, as nine of their servants 
went down with the ruins of the kitchen into the sea in that 
year. Lord Antrim was imprisoned as a Royalist in 1642 by 
General Munro, who cessed the estates for the support of himself 
and troops, in the same way as he had done in Belfast. It was 
not till 1666 that the Marquis regained possession by a new 
patent granted through King Charles II. His first wife died in 
1649, and he was married to Rose O’Neill in 1653, who decorated, 
as tradition affirms, the ceiling of the old church at Dunluce 
with the various constellations in gold on a blue ground. On 
his return to the castle, the Marquis set about building a more 
modern residence at Ballymagarry, where the walled-in gardens 
already existed. As the country was now settled, he followed 
the example of Lord Arthur Chichester at Joymount, Carrick- 
fergus, and erected a commodious mansion, without regard to 
fortification. In 1671, Oliver Plunket, Roman Catholic Arch- 
bishop of Armagh, wrote :—“I was with him for three days at 
his house at Dunluce; it is a noble building. The palace is 
perched on a high rock, which is lashed on every side by the 
sea.” (Hill's “‘ WacDonnell’s of Antrim.”) When the Marquis 
died at Ballymagarry, in 1683, he had another house at 
Glenarm, where the family afterwards spent more of their time, 
making the former a sort of summer residence. In 1750 a local 
paper contained this item of news:--‘‘Last week the house of 
Ballymagarry, one of the fine seats of the Right Hon. the Earl 
of Antrim, was burnt to the ground by the carelessness of 
servants.” The Ulster Miscellany, a very scarce work, printed 
in 1753, probably in Belfast, contains the following poem, 
entitled— 


“ On the burning of BALLIMAGARRY Hous, the Seat of the 
Right Hon. the Earl of Antrim.” 


How is the antient feat destroy’d, 

By heroes long, and long enjoy’d ! 
How have the flames destroy’d the pile, 
Where love and plenty chose to {mile. 
Oh may the fabrick rise once more, 
And flourish as in days of yore, 
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When Amphion would his Thebes surround, 
His voice did chant, his harp did found ; 
Till the materials great and {mall 
Danc’d into form and built the wall. 

Oh could my fong have such effect, 

I would myself be architect ; 

I’d make the best materials come, 

Dance into form and build a dome: 
That dome should be the Phenix call’d, 
Like that Arabian bird extol’d, 

Who from a fierce confuming flame 
Affumes a new, and fairer frame. 

The dome thus rais’d, there would I place, 
Till time be done, the AnTrRIM race, 
That rifing ages might behold 

The love and friendship of the old. 


Bishop Pococke, in his Irish tour, 1752, recently edited 
by Rev. Dr. Stokes, thus mentions it:—‘I took a walk also 
to Lord Antrim’s house, close to Ballymagarry, which was 
burnt down about two years ago. It is a fine situation, 
commanding a view of the sea of Enishowen to the north- 
west and of the sea coast to the east. The house was built 
of the pillar stones of the quarry I have mentioned near, 
and I saw one of nine sides. Lord Antrim had thoughts of 
building a house on a spot near, but it is said has altered his 
purpose.” We visited this historic site on the z9th July last, 
and were shown everything of interest by the intelligent tenant, 
Mr. Hugh Hunter. The plan of the place reminds one some- 
what of a French chateau, as several wide avenues, walled on 
each side, and with massive circular gate piers, converge to a 
centre, occupied by the present farm house, which was built 
shortly after the fire. A part of the old office-houses remains, 
and bears traces of the conflagration. In the courtyard, between 
the house and garden, is a large stone trough, formerly supplied 
with water from higher ground a mile distant, brought in the 
curious pipes, one of which Mr. Hunter has presented to the 
Museum. A large space is occupied by walled-in gardens, 
containing very old apple and pear trees, hoary with lichens, 
but still bearing some fruit. The traces of a bowling-green on 
a raised terrace are plainly visible. Perhaps the most conspicu- 
ous of the buildings is the circular edifice, with massive 
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‘ buttresses. and steeply-pitched roof, covered with little slates, 
.which tradition says was the barn, and once used for threshing. 
I am indebted to Mr. James Boyle, J.P., solicitor, the owner of 
Ballymacrea, an adjoining townland, for valuable information 
on the subject. He also informs me that many more houses 
formerly stood between the crossroads and the mansion, and 
the place was named on old maps of the district “The Townland 
of Ballymagarry.” At Dunluce, as both Rev. G. Hill and Rev. 
J. O’Laverty, P.P., M.R.LA., show in their histories, was a 
town, a token of which, issued by a merchant there, is sometimes 
met with. It may be of interest to add that local tradition says 
the water pipes already mentioned were made ,on the spot of 
a fine clay, laid over hay ropes, which were burnt out in the kiln. 
An examination of their interior shows this to be possible. They 
were made so as to fit one into the other. It is also told that 
the early hydraulic engineer who carried out the Ballymagarry 
water scheme was asked by the Marquis what his fee would be 
for the job. He replied, with unusual simplicity, that he only 
wished to have a set of the gilt buttons with the family crest 
which the livery servants wore. His request was granted. 

I would here tender my best thanks to Miss Steen, Sharvagh, 
Bushmills, for the loan of so many fine specimens from her 
collection ; also, my warmest thanks are due to Messrs. W. Swan- 
ston, J. Stelfox, and R. Welch for the many lantern slides so 
kindly lent for this occasion, and to Mr. John Wallace for the 
way in which he has so cleverly shown them. 

This paper was illustrated by a large number of excellent 
photographic views, shown on a screen by limelight. 

Professor FirzGERALD—I wish to refer to one of the matters 
which Mr. Tate mentioned: the Conference of Delegates to the 
Society of the British Association. A large number of the 
photos exhibited were excellent specimens of some of the things 
particularly desired by that Conference. There is not a great 
deal that calls for remark in the other papers, except that we 
were very glad to find we were to have some natural history 
papers this Session. I was afraid we were going to get in fora 
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run of engineering papers. I must congratulate Mr. Praeger in 
having obtained so many rare plants, including one new to 
Ireland altogether. 

Mr. ArmstronG—I would like to ask Mr. Young if he can 
give me any information regarding the theory accounting for 
the peculiar formation of the rocks of the Causeway ? 

Mr. Younc—Professor James Thompson’s paper was quite 
conclusive. JI am pretty sure I have copy of it, which I will be 
happy to place before Mr. Armstrong at any time. 
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4th Fanuary, 1893. 


Mr. J. H. GREENHILL, Mus. Bac., in the absence of the President 
(Professor Fitzgerald), occupied the chair. 


WILLIAM Gray, Esq., C.E., M.R.I.A., read a paper entitled 


THE TRACES OF PRIMITIVE MAN IN THE NORTH 
OF IRELAND. 


THE CHAIRMAN said prior to the business paper of the evening 
being proceeded with he desired to refer to the death of Mr. 
Darragh, an old and respected officer of that Society. Mr. 
Darragh had acted for a great many years as curator there, and 
he thought it was right that a vote of condolence of the 
members with the late Mr. Darragh’s relatives should be 
adopted on that occasion. 

Mr. RosBertT YounG, C.E., in moving a vote of condolence 
with the relatives. of the late Mr. Darragh, said that much- 
respected gentleman had been appointed curator in the Museum 
in the year 1844. He was born in the year 1813, near Hills- 
borough, and came to Belfast asa boy. He had always been a 
great fowler, and through the influence of Mr. William 
Thompson, the Irish naturalist, who became aware of Mr. 
Darragh’s zeal for natural history, he was appointed as curator 
of that Museum. Mr. Darragh had been offered an appoint- 
ment by the Dublin Museum, but declined to leave Belfast. He 
was a most estimable officer of the Society for nearly half a 
century, and had done some admirable work for it during his 
long period of service. | 

Mr. Wo. Gray said it was a melancholy satisfaction to him 
to second the resolution which had been proposed by Mr. 
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Young. He had known Mr. Darragh ever since he came to 
Belfast, over thirty years ago, and had always found him a 
thoroughly efficient and courteous officer, always willing to give 
ready help to anyone interested in natural history. 

The motion was passed in silence. 

Mr. Gray said :—The question of man’s antiquity in County 
Antrim and the North of Ireland cannot be considered apart 
from the general question of the antiquity of man in Ireland, 
and the question of the antiquity of man in Ireland cannot be 
considered unless in relation tothe traces of primitive man in 
Europe. Our subject is speculative, because we have no history 
to guide us. The best way to get a proper idea or conception 
of the condition of primitive man is by comparison, and we 
should endeavour to compare the remains we have with 
similar remains found elsewhere. History and tradition fail 
altogether in throwing any light on the dark region to which 
I refer, and it is only when we come to bring the searchlights 
of archeology and geology and astronomy to bear on the 
subject that we discover something about the condition of 
mankind at that extremely remote period. We find he had 
reached a certain stage of civilisation, and moved from place to 
place following distinct lines of migration. The movements 
took two distinct directions—one to the east and the other 
‘to the west—and it was along those lines that we find the 
remains which give us an indication of the condition of mankind 
at that time. The point from which these waves of migration 
-set out, or the period at which they commenced, are both obscure 
and indefinite, but it is in their tracks that man’s works may be 
found which indicate his earliest steps towards progressive 
civilisation. 

There were thrown upon the screen a series of original lime- 
light slides illustrative of the subject of the lecture, each of 
which Mr. Gray described in detail, all going to elucidate the 
primitive condition of man. Many of these were of glacial 
deposits, to be found both in the North of Ireland and in 
- England and Continental countries, and also representations of 
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flint implements found in sand dunes and caverns, illustrations 
of cromlechs, sepulchral monuments and urns, lake dwellings, 
and human remains, and in each case continental examples were 
compared with what occurs in the North of Ireland. The slides 
were admirably exhibited on the screen by Mr. J. J. Andrew. 

Mr. Youne— With regard to the sepulchral monuments that 
have been referred to, I think there is no doubt of what Dr. 
Petrie has written, that though these monuments are now bare 
and what are called cromlechs, originally they were meant to 
be covered with either clay or gravel and loose stones. 

Mr. ALLworTHY—I would like to ask Mr. Gray a question— 
We have found the bones of animals, but has it been clearly 
shown that we have the remains of man himself mixed with 
the other remains which are primitive ? 

Mr. GREENHILL—I did not quite understand one point 
referred to by Mr. Gray—the connection between astronomy 
and primitive man. I am aware that the glacial age was one 
of the subjects taken up by Sir Robert Ball, but I do not see 
what astronomy has to do with the subject dealt with by 
Mr. Gray. 

Mr. S. F. Mixriican, M.R.I-A., exhibited a very valuable 
collection of rare Irish and Mexican antiquities, recently found, 
and gave a brief and instructive explanation in reference to 
many of them. 


Mr. Isaac J. MurpHy read a Paper entitled 


“THE DIVISION OF ANGLES AND ARCS OF 
CIRCLES.” 


I have entitled the paper, ‘‘On the division of angles and arcs 
of circles into aliquot parts,” in which title there may seem to 
be tautology, for the division of an angle includes with it the 
division of the arc of the circle, actual or supposed, which 
subtends the angle, and vice versa. But practically in some 
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cases the division of the angle precedes the division of the arc ; 
in other cases the arc is divided first, and then the division of 
the angle is derived from the division ofthearc. For example, 
in one of those instruments of which I shall presently describe 
the operation, that for the trisection of an angle, it is the arc 
which is mechanically trisected by pointing off its third part on 
the circle; while another instrument which I shall describe, 
being for the construction of a particular triangle, must have its 
result applied to a circle, if the arc answering to its angles is to 
be divided. 

Much attention was paid by the geometers to the trisection 
of angles. It is almost if not quite self-evident that the bisec- 
tion of angles must have been very early practised, the operation 
being most simple, and the proof equally simple. It is probable 
that many generations of mathematicians were ignorant that 
the trisection of any angle, excepting always angle 90° and 
its half, quarter, &c., is impossible in plane geometry, and it is 
probable that after the impossibility of that operation was con- 
sidered to be established, the analytical reason of this continued 
long to be unknown. Plane geometry admits only of the 
solution of problems, the algebraic equations whereof, under any 
algebraic alphabet, are expressible in equations of the second 
degree. An equation of the third degree is the symbol of and 
represents actually or by inference a solid, or something derived 
' from a solid, and plane geometry does not take cognisance of 
more than two dimensions. The equation of a straight line in 
relation to the circle, and the converse equation of a circle in 
relation to a straight line, are of the second degree; the 
equations of all other except a limited number of lines—we may 
regard the circle as a line if we consider its circumference only— 
are of the third and higher degrees. It has come from this to be 
a maxim that in plane geometry no instruments are admissable 
for use except the rule and the compasses, which, however, is 
not a principle, but rather a result from the analytical reason I 
have spoken of. This leads me to observe, by way of parenthesis 
—for this is not directly associated with my proper subject— 
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that, although the compasses have been known from time 
immemorial as instruments which draw a circle with absolute 
theoretical accuracy, there has not been till within less than 
thirty years an instrument enabling us to draw a straight line 
with absolute theoretical accuracy. I believe it was in 1867 or 
1868 that M. Paucellier invented what he calls his cell, which per- 
forms that operation, and which for the first time in the history 
of mechanics produces a perfect parallel motion, deriving in fact 
the straight line from the motion of two circles of different radii. 
Not to dwell on this, however, and to return to the trisection 
of angles. While plane geometry proper admits only of those 
instruments which have for their correlatives the two lines of 
the second degree, there are thousands if not millions of problems 
solvable with the aid of other instruments, with the same 
theoretic accuracy as the problems of plane geometry and its 
trigonometrical branch. One of these is the trisection of an 
angle. Greek geometers—whether before or subsequent to 
Euclid I do not know, but after him I believe—had constructed 
a curve, which they called a conchoid, by the aid of which they 
were successful in trisecting arcs with as absolute accuracy as 
the imperfection of the drawing of the curve would allow. 
My instrument does the same. There is a solution of the 
problem given by Professor Casey in the appendix to his Euclid 
which, so well as I remember, is virtually the same in slightly 
different form. These processes divide the arc first, and the 
‘angle by the result; the equation derived from them is the 
same. Thus, let 4 BC be a right-angled triangle, 8 C ora 
the hypotenuse, 4 C or 6 the base, and x the segment of 5 
towards C, which subtends two-thirds of the angle at B on that 
side; then the equation is x*—3 a? +2 a?b=0; which is a 
cubic. Likewise, the value of the sine of three times an angle 
is 8 sin—4 sin’. 
In addition to these processes, which are based on making the 
external segment of a secant (not a trigonometrical but an 
ordinary secant) meeting a diameter produced, equal to the 
radius, as on the board, there is another. which is considered to 
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be much more ingenious. If in the hyperbola the transverse 
axis of which is to the conjugate axis as 1: V 3, there be drawn 
lines from the focus, and from the extremity of the transverse 
axis beyond the centre from the focus, meeting at any point in 
the hyperbola, then the angle of the triangle so formed, which 
is at the focus, is double of the angle at the extremity of the 
axis ; when, by drawing a line from the vertex parallel to the 
base, that line evidently trisects the external angle. I need not 
pause to give the demonstration of this, which may be either 
by the ordinary analysis by ordinates or, more simply, trig- 
onometrically. The history of this solution of the problem is 
interesting. I was for the first time informed of the method 
while I was engaged in the construction of the instrnments on 
the table ; and told that the author of it was a Danish astron- 
omer, who published it in the astronomical transactions of 1868. 
But a short time afterwards I found the solution in a mathe- 
matical book of the early years of the century, which I found 
at a bookstall. The interest belonging to this method is chiefly 
that the angle is trisected without using a circle, and thus the 
division of the arc follows the division of the angle, instead of 
preceding it as in the method of any instrument. In the division 
of angles into other fractional parts, one-seventh, &c., no circle 
need be used ; but in my instrument (that. on the table), for the 
division of angles into fractional parts, it is the arc that I divide. 

I now proceed to the demonstration of the proposition on 
which the working of my trisecting instrument depends. On 
examining the instrument, it will be perceived that the manner 
in which the parallelism between the two bars is ascertained is 
mechanical purely ; and in this model the strength of the parts 
is not properly proportioned. The leverage, owing chiefly to 
the fineness of the screws (35 per in.), is so great that it over- 
comes the resistance which the passing of the pressing point 
from the end of the spring face that contains the spring to the 
other end, ought to give to working the machine any longer ; 
the machine, in fact, ought to lock itself when the angle is 
trisected. The spring accordingly is plainly not strong enough 
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by a great deal, and I am obliged to verify the parallelism by 
the unsatisfactory way of mere observation. This defect is still 
greater practically in the other model, as I shall show when I 
arrive at it presently. But I need not point out that these 
mechanical imperfections do not affect the theoretical perfection 
of the instruments. The only angles which can be marked on 
the circle with absolute theoretic accuracy, are 45°, 36°, and 
30°, with their halves, quarters, &c., and their integral multiples. 
45° and 30° are derived from the circle itself, 36° from the 
triangle by which the pentagon is arrived at. There is no 
geometrical way of pointing off 20°, 10°, &c. When I arranged 
in my mind the details of my instrument for trisecting, I had 
done so with the hope that to be able to point off 20° would 
be of assistance in that extremely nice work, the division 
of the circles of telescopes. I showed my method to Sir 
Howard Grubb, who, while recommending me to patent the 
instrument, at the same time assured me that the present 
empirical division of the circle by the use of micrometers is so 
practically accurate that it would be impossible for any instru- 
ment, however theoretically exact, to enable that accuracy to be 
surpassed. He asked me how many screws I intended to 
connect the guilding bars with, and advised me to have five, 
not three, as I had thought of, and to have the screws of 
considerable fineness. 100 per inch—a screw of which pitch he 
showed me—would not be too fine. In working the instrument 
at first I found the strain greater than I had expected. Thinking 
that this might be owing to the pressure of one of the bars upon 
the outside of the groove of the circle—or perhaps I should say 
the pressure of the pivot or swivel on the groove—I added a 
carrying radius to keep the swivel always in the exact middle of 
the groove without pressure, since when I find the machine 
easier to work, and no increasing resistance, as there had been 
when the bar began to near the trisecting point. 

Respecting the machine for dividing angles into fractional 
parts, it will be observed that the two sides of the semi-circle 
are set differently. I have one set at 45°, the other at 30°. 
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The idea of the instrument is based on this difference: the 
pointing radii are worked at different speeds in such way that 
when they have brought the end of the bar that starts at 30° 
at its proper speed and the end of the bar that starts at 45° 
at its proper and greater speed to exactly opposite points on the 
diameter, the fraction required is marked. Like as in the tri- 
sector, I ascertain the exact opposite points by the parallelism 
to the diameter by the use of a spring face ; but the machine is 
worked by screws and gearing, and this method, though. 
theoretically exact, is subject to mechanical errors, which deprive 
its actual results of anything like the correctness that I have 
succeeded in obtaining with the trisector. For example, to find 
one-fifth part of angle 45°, or any other angle, set the radius 
pointing to the angle, and set the other radius at 30° Five- 
sixths of the angle proposed to be divided, that is, itself minus 
its sixth part, is the distance this radius must traverse ; and 
30°, minus five-sixths of the proposed angle, is the distance 
that the other radius must traverse. Place pinions in the axles 
that respectively work the radii, such as will give these speeds. 
(Here the lecturer went into some mechanical details of the 
instrument, and recommended that in no event should the 
screws ever be taken out.) 5 
In this plan of dividing angles we divide the arc rather than 
the angle. But in the rough model of another instrument, which 
I now produce, there is no circle employed. ‘lhe model is rather 
rough, having been made in some haste last week by a cabinet- 
maker who has some knowledge of mathematics. It is not for 
the division of angles in general, it is only for the division of 
the circumference of the circle into seven equal arcs ; and other: 
instruments, based on the same method as it is, could be con- 
structed for the division of the circle into any odd number of 
equal arcs. Some of course are easier to make and simpler than» 
others, which must have far more parts or bars than this. We 
can draw with theoretical correctness a square, an equilateral 
triangle, and a pentagon, with their integral multiples, regard- 
ing, as we may, the hexagon as a multiple of the equilateral 
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triangle. The pentagon is derived from an isosceles triangle, 
the angles at the base of which are double the angle at the 
vertex. That triangle contains, by drawing a line across it 
bisecting one of the base angles, two isosceles triangles, the 
smaller of which is similar to the whole; it is composed of 
them in fact. The triangle which the instrument on the table 
is constructed to give, that is an isosceles triangle, each of the 
base angles of which is treble the vertical angle, consists also of 
two isosceles triangles. But, unlike the triangle ofthe pentagon, 
one of the triangles of which is similar to itself, the heptagonal 
triangle consists of two isosceles triangles, not similar to one 
another, and neither of them similar to the greater triangle. 
The nonagonal triangle consists of three isocles triangles, one 
of them similar to it. The undecagonal triangle consists 
of three isoceles triangles, part of one of whichs overlaps 
the another ; trimdecagonal triangle likewise. The non- 
adecagonal triangle consists of four, one of them overlapping 
another. The eistrincontial triangle, that the base angles of 
which are 15 times the vertical, consists of four exactly ; and 
all of the form the base angles of which are 2*—1 times the 
vertical, consist of sets of isocles triangles without any over- 
lapping. It is to this that we owe the power of torming by a 
system of linkage, the idea of which is indicated by the model 
on the table, triangles of the order, angles at base z times angle 
at vertex, and by their aid we are accordingly able to divide 
the circle into 27-++1 equal arcs. It is worth while for me to 
mention that when we draw these triangles with the lines 
dividing one of the base angles meeting the opposite side, the 
analogies of the sides, the dividing lines, and the segments of 
the side to which they are drawn are most interesting and 
extremely numerous. 

Mr. GREENHILL.—I did not know I was going to be called 
upon to make any remarks, but merely to express the thanks 
of the Council to Mr. Murphy for his very curious instruments. 
I think this building contains some extraordinary examples of 
skill; but-I venture to say that there are none more extra- 
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ordinary than those instruments on the table. I confess I am 
not able to judge as to what practical application could be made 
of them, and I think if they are intended to do away with the 
reasoning properties in the use of the compass and rule it would 
perhaps be a mistake to have Mr. Murphy’s apparatus made 
applicable for scholastic purposes. From a mechanical point of 
view, I may mention one matter referred to, viz., the screws 
being considered extremely fine 35 to the inch. It may be 
interesting to know that I myself have cut in the lathe screws 
of 100 to the inch on steel bars 7 inches long by # inch 
diameter. The first screw required 28 hours of close application. 
It was necessary to use a microscope to examine the thread ; 
and when the tool was at all blunt, it has taken me as long as 
an hour and a half to insert the point of a re-sharpened tool 
into the thread already cut. I believe that threads of 250 
to the inch have been cut at Mr. Edison’s laboratory. I 
cannot at all profess to criticise the diagrams shown; but I 
am perfectly certain that I convey the mind of the Council of 
this Society in expressing to Mr. Murphy our sincere thanks 
for his very valuable gift. 

ProFrssoR EVERETT having seconded the vote of thanks, 
mentioned that a Belfast schoolboy, A. A. Robb, a pupil of Mr. 
Nixon, had discovered a way of dividing a circle into seven 
equal parts. (See vol. 55 of the reprint of the Educational 
Times.) Prof. Everett then exhibited a linkwork of his own 
invention (a kind of lazy-tongs), which solved the problem of 
dividing an angle into any number of equal parts ; and showed 
a drawing of another linkwork for the same purpose, invented 
by Professor Sylvester. 

ProFEssoR Pursger.—Mr. Murphy has touched upon the 
question of the possibility of the solution of certain problems 
in Geometry, and the impossibility of the solution of others. 
It is of interest to examine exactly what we mean by this. 
When the ancient mathematicians produced a problem in- 
soluble by Plane Geometry they meant that the construction 
for solving it could not be effected by drawing right lines and 
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circles, in other words, by the use of a ruler and pair of com- 
passes. For example, the trisection of an angle and the finding 
two mean proportionals are impossible problems in this sense. 
These and other like problems can be effected by the descrip- 
tion of ellipses and by hyperbolas. Of course these are plane 
curves, but they were studied by the old geometers as the 
sections of a cone, and were considered by them therefore 
rather as belonging to solid geometry, and their use was 
regarded by them as inadmissible in what they called Plane 
Geometry. It is curious that the great mathematician Gauss 
proved that though we cannot divide the circumference of a 
circle into seven equal parts by arule and compass, we can 
divide it intoseventeen. I would only add that I have listened 
with great interest to Mr. Murphy’s description of his beautiful 
instrument. 

Mr. Murpuy thanked those present for the flattering way 
in which they had received his communication and expressed 
the pleasure it had given him to deliver his lecture. 
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7th February, 1893. 


PROFESSOR FITZGERALD, B.A., M.I.C.E., President, in 
the Chair. 


“AN ARTIFICIAL AGE: PORT, THE PATRON, 
AND THE PILLORY.” 


By Mr. F. Frankfort Moore. 


THE paper which I shall have the honour of offering to your 
notice this evening is a very desultory one. It will not aim at 
instructing you on any particular point with that definiteness 
and finality which mark a doctor’s—a young doctor’s— 
diagnosis of an intricate case, but I hope that it may help you 
to recall some agreeable pictures of which you may have 
caught glimpses in the works of many writers for whom the 
middle of the eighteenth century has had a certain fascination ; 
I can only hope that it may bring back to your minds some of 
the varied incidents connected with the social and artistic life 
in England about that period. In many cases it is only 
necessary that one should speak certain names to bring before 
our eyes a series of exquisite pictures. When the name of 
Addison is spoken there passes before us the stately retinue of 
which Sir Roger de Coverley was the leader ; when we speak 
of Sir Joshua Reynolds we stand in a moment in the centre of 
a group of gracious women, every one of them having an air 
of distinction, and men, every one of them with his character 
impressed upon his features. Within the brief space at my 
disposal it is only possible for me to speak in your hearing a 
few of the names that must be for ever associated with the 
art and literature of the period which may roughly be said to 
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be included between the years 1740 and 1780. I propose with 
your permission to draw for you a few sketches of the social 
life of that period, though I am not sure whether you will 
regard so desultory a treatment of the subject in the light of a 
lecture. 

Some time ago there was a great sale of wine at a country 
house near Edinburgh. A small innkeeper was noticed buying 
all the odd lots, and the agent, wondering what he meant to do 
with them, took the opportunity to call with him a few days 
after. Hefound him engaged in mixing into one great vat the 
various odd lots—Imperial Tokay, Chateau Lafitte, Madeira, 
and Canary. ‘‘ What do you mean to call that ?” inquired the 
agent. ‘“ Well, sir,” said the inkeeper, “I think [ll call it 
sherry, but I’m no sure.” Ladies and gentlemen, these 
desultory sketches of mine—these odd lots of the last century— 
you may call a lecture—but I’m no sure. In referring to some 
of the leading influences of the period as Port, the Patron and 
the Pillory, I think I have not sacrificed accuracy for the sake 
of alliteration. Port, the Patron and the Pillory played a large 
part in the social, and I fear it must at once be confessed, the 
artistic, and even—and this is worst of all—the literary life of 
the eighteenth century. In what proportion the first two 
elements accelerated the influence of the third I do not venture 
tosay. Port was a power in those days. Where it all came 
from is as great a mystery as where all the champagne comes 
from nowadays. I am strongly inclined to believe that most 
of the old wine drinkers might have had the melancholy satis- 
faction of feeling that they were encouraging a home manu- 
facture. I will not do our modern exponents of the science— 
or is it an art >—of producing a really high-class, fully matured 
wine out of a handful of chemicals, the injustice of asserting that 
their superiors in this direction existed in the eighteenth 
century ; but I venture to think that chemicals played a less 
important part than the common or garden gooseberry in the 
manufacture of the wines that were generally drunk a hundred 
and fifty years ago. If it had been otherwise, the English race 
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would have perished off the face of the earth. No ordinary 
step could be taken in life without a bottle of port. A serious 
step demanded a second, and sometimes a third; after the 
third—well, I am inclined to think that the gravity of the 
situation was not appreciably diminished. I have often won- 
dered if they knew anything about the racking of whisky. The 
subject is not a pleasant one to dwell upon. I will only give 
you one instance of the important part played bythe “ bottle 
of wine” in the daily life of the period. Of course, it was 
only to be expected that Goldsmith, when unfortunate enough 
to be arrested for debt at the instance of the person who was 
unfortunate enough to be his landlady, should send out for a 
‘bottle of wine until Dr. Johnson—who, by the way, told the 
story—arrived to unearth the “ Vicar of Wakefield ;” but what 
about Dr. Johnson himself? You are all familiar with Car- 
lyle’s references to Dr. Johnson as “our real Primate ”—“ the 
true spiritual edifier and soul’s teacher of all England.” Well, 
here is one of Johnson’s ‘reminiscences ” :— ‘I remember 
writing to Richardson from a sponging-house, and was so sure 
of my deliverance through his kindness and liberality that 
before his reply was brought I knew I could afford to joke with 
the rascal who had me in custody, and did so over a pint of 
adulterated wine, for which at that moment I had no money to 
pay.” Now, there, in Mr. Birrell’s words, we have the true 
warm-hearted literary tradition of the eighteenth century. It 
is very amusing ; it is full of good feeling and fellowship, but 
the morality of the transaction from the great moralist’s point 
of view is surely, like his linens, a trifle dingy. The soul’s 
teacher of all England laid by the heels in a sponging house 
and cracking jokes with a sheriff’s officer over a pint of wine 
on a chance of another man paying for it, is a situation which 
calls for explanation. To anyone acquainted with the period I 
think it requires no explanation.. “ Spiritual edifiers and souls’ 
teachers” had no qualms about cracking a bottle of port—let 
us hope the qualms came later. 

The Patron of the period was not invariably the detestable 
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character which he is made out—mostly by literary men—to 
be. So far as I can gather he was just a little too liberal with 
his guineas to the miserable rhymsters who haunted his ante- 
chamber—when they got so far. The patron paid handsomely 
for the very doubtful privilege of having dedicated to him what 
was called a copy of verses. The verses were rightly so called. 
They were copied verses—that is, the best of them, The others 
—those that were original—were not merely unrythmical, they 
were unspeakable. You know what an unmacadamised road is. 
Well, if you read some of the verses that the patrons patronised 
you will find the literary equivalent to the unmacadamised 
road. Without the patron the poet would not have been. 
Ladies and gentlemen, the patron had a great deal to answer 
for. Dr. Johnson sought his patron, but failed to find him, 
and so failing, turned upon him and rent him in one of the 
most perfect specimens of complete letter writing that exists in 
literature. The one man who had sufficient self-respect— 
sufficient self-reliance—sufficient independence to publish his 
first poem without a patron was an Irishman. His name was 
Oliver Goldsmith. His poem, ‘‘ The Traveller,” was dedicated 
to his brother. ‘The Deserted Village” was dedicated to his 
dear friend Reynolds... And now that I have mentioned the 
name of Goldsmith, allow me to say that the extraordinary 
ideas that have prevailed regarding him for many years are in 
my opinion due to the unfortunate circumstance of his being 
alluded to so frequently by a person named Boswell—a Scotch- 
man upon whom the proverbial surgical operation had not 
been performed. Boswell never understood to the day of his 
death that Goldsmith was laughing at him. Perhaps, too, 
Boswell may have heard what Goldsmith said of him, when 
someone asked ‘' Who is that cur that follows Johnson about ? ” 
“He is not a cur,” said Goldsmith; “he is only a_ burr. 
Kelly threw him at Johnson one day as a joke, but he has stuck 
to him ever since.” This was probably the one jest of Gold- 
smith’s that Boswell could understand least of all. Another 
misfortune of Goldsmith’s lay in the circumstance that Noll 
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rhymed with Poll, and Garrick knew it. How many gener- 
ations have judged Goldsmith solely on the evidence of Garrick 
—evidence wholly dependent upon the exigencies of rhyme— 
“for shortness call Noll, who wrote like an angel and talked 
like poor Poll!” Like poor Poll! The man who described 
the character of Boswell in four words talked like poor Poll! 
When Johnson declared in that fine free style of his, the defect 
of which was certainly not a lack of decision, that it was quite 
easy to write a fable, Goldsmith said, ‘‘ You couldn’t write one, 
sir, for if you introduced fishes conversing, you would make 
the minnows speak like whales.” If this is talking like poor 
Poll, all I can say is that poor Poll was the most brilliant 
conversationalist of the century. What a pity it is that Gold- 
smith’s. name was not, let us say, Christopher. In that case 
the exigencies of the rhyme would have forced Garrick to write 
“ For shortness called Kit, , 
Who wrote like an angel and talked like a wit.’” 


On the pillory of the period I do not care to dwell. But 
when I think of that great Englishman—the first great journa- 
list that lived in England—when I think of Daniel Defoe 
standing in the pillory I feel, ladies and gentlemen, and I trust 
that you will share the feeling, not that De Foe was degraded, 
but that the pillory was glorified. They ordered the journa- 
list’s ears to be clipped in those days. Ladies and gentlemen, 
I think the ears of those who condemned them must have been 
a good deal longer than those of the journalist’s, and conse- 
quently, offering larger scope to the shearers. They don’t crop 
the journalists’ ears nowadays. If the practice still prevailed, 
I am inclined to think that the fashion of wearing long hair 
down the side of the head would become very popular among 
journalists. A good many people would like to have a snip at 
them. 

The lecturer then proceeded ‘to describe the artificial society 
of the middle of the last century, referring to the beaux and the 
belles, subsequently dealing with the literature, science, and 
art of the period. In conclusion, he said—It would be im- 
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possible for me*to bring to aclose this desultory paper without 
asking your attention to the extraordinary change that has 
taken place in respect of that form of mysticfication known as 
oratory. There were great orators, we are given to understand, 
at every period during the eighteenth century. So far as we 
can gather, their finest outbursts were addressed chiefly to such 
abstractions as Liberty, Truth, Justice, nymphs, and negroes. 
The orators could never have made any progress without their 
mountain nymphs, and the negro, as an abstract quality called 
for some impassioned rhetoric. The negro in the concrete has 
usually been the object of a good deal of impassioned rhetoric. 
The orator now and again resorted to auxiliaries which in these 
days would scarcely be called legitimate. You remember how 
Burke, rising to a point of sublimity in one speech, took a 
dagger out of his pocket and flung it down upon the floor of 
Westminster Hall. That was a fine stroke of oratory. I have 
often wondered if he sent round for that dagger the next day, 
or if it became the perquisite of the hallkeeper. We have 
changed all this. Where would we be if Mr. Balfour 
were to give point to his argument in the House of Commons 
by flinging down a golf putter at the feet of Mr. Gladstone 
—if Mr. Gladstone were to produce from under the tails of 
his coat his celebrated axe—if Mr. Timotheus Healy were to 
dash a symbolic message of peace in the form of a blackthorn 
in front of Colonel Saunderson? It was my good fortune 
to be present in the gallery of the House of Commons when 
Dr. Kenealy made a speech that called for a great deal of 
laughter. ‘Laugh on, laugh on,” cried that orator, ‘I shake 
ye off as the lion of the desert shakes the dewdrops from his 
mane.” Now, there was a sample of the genuine, warm- 
hearted oratorical tradition of the eighteenth century, and the 
House was convulsed for several minutes. ‘How about that 
mane?’’ was the question that greeted Dr. Kenealy at any 
time he rose again. Some years afterwards I heard in the same 
building a true nineteenth. century speech that was greeted by 
cheers and cheers, and that caused the occupants of the 
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Treasury benches to turn pale. This modern orator said, “ Mr. 
Speaker, the right honourable gentleman who has just sat down 
made a speech that reminds me of the story of the man who 
was asked what he thought of a temperance lecture that he had 
been attending. ‘It was a great success,’ said he, ‘ until the 
lecturer poured himself out a glass of water, and then witha 
far-away look in his blue eyes mechanically blew the froth off 
the top of it.” Now, sir, the right honourable gentleman gave 
himself away at the close of his speech, like this lecturer. He 
tried to blow the froth of his glass of water.” That, ladies and 
gentlemen, was the anecdote that nearly turned out a strong 
Government a few years ago. It indicates pretty clearly, I 
think, that in oratory as well as in other matters our ideas have 
greatly changed from those of our forefathers in that period of 
the last century which, I trust you will agree with me in think- 
ing, included much that was tasteful, much that was cultured, 
much that was good, although among its characteristics were 
port, the patron and the pillory. 

ProrFessorR MacMutitan—A very pleasant duty devolves on 
me, namely, to propose a hearty vote of thanks to Mr. Moore 
for his interesting lecture. The lecturer has contrived to 
compress into a very short space a large amount of information 
in regard to the eighteenth century; and his criticisms are 
sound as well as brilliant. I beg to conclude by formally 
proposing a vote of thanks to Mr. Moore. 

Dr. SHELDON—I think we shall all agree with the lecturer 
in regarding Defoe and Goldsmith as among the most promi- 
nent of our literary men. Goldsmith is a man who has never 
been esteemed as fully as he ought. I do not think anyone 
who professes to be a novel reader can justify his claim unless 
he has read the Vicar of Wakefield. As to Defoe, none of us 
who care for religious and public liberty can ever think of that 
man without feeling a grateful reverence for his memory, on 
account of his sturdy opposition to all political and religious 
tyranny. One other name was mentioned which illustrates the 
fact that though polish is desirable, it is by no means essential 
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—I mean Dr. Johnson. We remember him as the man who 
came forward and throwing off the patronage of the great 
appealed to the public verdict, and set literature once and for 
ever on a firm basis. It was he who showed that there is 
nothing disgraceful in seeking from the public a living by 
literature. After all, very much of the eighteenth century may 
be found in the nineteenth only under other forms, though we 
have in very many things improved. I have pleasure in 
bearing out what Prof. MacMullan has stated with regard to 
the lecture this evening, and in seconding the vote of thanks to 
Mr. Moore. 

Mr. Moore.—The gratification afforded by your kind recep- 
tion of my paper is largely increased by the very flattering 
remarks made by Prof. MacMullan and Dr. Sheldon. Being 
aware of the critical capacity of these gentlemen, you can quite 
understand that any remarks from them would be of genuine 
value. I came ready to claim indulgence for my deficiencies. 
Though I have written thirty-two volumes now, this is my first 
appearance on the lecture platform. Therefore you will see that 
I looked upon the First Offenders’ Act as being particularly 
applicable to my case. Thanks, however, to the clemency of 
my judges I have no occasion to put forward that plea. If your 
Secretary is good enongh to honour me with an invitation to 
deliver another lecture at any future time, I trust I shall be able 
to bring before you something more worthy of your acceptance. 


17th February, 1893. 


Proressor M. F. Firzceratp, B.A., M.I.C.E., President, in 
the Chair. 


“HISTORIC. Us] Pa 


By Miss Mu.ican, Member of the Royal Society of — 
fntiouanes of Ireland. 


In preparing my paper I have put together a plain narrative of 
the principal events of history, which will serve as links to 
connect the Ulster of to-day with the remote past. It has been 
assumed that the audience will be made up of two classes—the 
very learned, and, it may be said without offence, the very 
ignorant. The ignorance which I impute to a section of the 
audience is, of course, only in one department of knowledge. 
In the excellent schools of Belfast and its flourishing college 
every branch of science and literature is taught, but no provision 
is made for teaching the youth of Ulster the past history of 
their famous province. In spite of this deficiency in the scho- 
lastic and college curriculum, there has always been a goodly 
number of cultured, and it may be added, patriotic persons 
in Belfast, who are not content to remain in the state of 
ignorance to which their education has doomed them. The 
existence of this intellectual inner circle is shown by the splendid 
collection of books on Irish history which has been brought 
together gradually and with discrimination during a period of 
over a century in our local library. The reference is not, of 
course, to the uncatalogued collection in the Royal Avenue 
establishment, but to that in the Linenhall Library. There is 
in any case no excuse for any intelligent person remaining 
contentedly ignorant on this important subject, and I shall 
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address myself not to the learned members of the Philosophical 
Society, but rather to those who, having just finished their 
education, have the study of Irish history an untrodden path 
still before them. I shall lay down a sort of plan of study, and 
mention the books which may most profitably be read ; most of 
these, however expensive and rare, are within the reach of all in 
the excellent collection which I have mentioned. It is quite 
possible that many Ulster people have no desire for any 
acquaintance with the past history of the province in which 
they live. They perhaps glory in proclaiming that they are 
Scots of Ulster, believing that as descendants of seventeenth 
century planters they have no more connection with the ancient 
Irish race than the people of the United States have with the 
Red Indians. The position of anyone who cherishes this 
fallacy is to be pitied. The greatest of Irish poets, Sir Samuel 
Ferguson, has described 


“ A rootless colonist of alien earth, 
A stranger to the land that gave him birth, 
The land a stranger to itself and him,’’ 


The mere colonist to whom patriotism is impossible is to be 
pitied ; how much more so the Scotch colonists in Ulster who 
talk as if they were aliens here. It is as if Israel after her years 
of exile would return to Zion and call her a foreign land. The 
Scots had gone forth from Ireland, from Ulster in fact, and 
returning here after many years they need not assume the 
bearing of strangers towards a conquered race. They have 
every right to share in the glory of ancient Ulla, every reason 
to wish to study the story of her greatness. 

The pre-eminence of Ulster over all the provinces of Ireland 
did not begin with the plantation, but traditions that cling 
round the pre-historic monuments of the land show that before 
recorded time the North was the habitation of the dominant 
race. I shall not go beyond the traditionary coming of the 
Scots or Milesians, an event ascribed to the 1oooth century B.c. 
The land is then said to have been divided between Irian, 
Eremonian, and Eberian tribes. The Eberian or Southern 
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tribes were reduced to a subordinate position. ‘The Eremonians 
inhabited the East and West centre of the land, the Irians of 
the North their kingdom early called Ulla, and the fate of their 
ruling tribe, the great Clan Rory supplies the most interesting 
traditions furnished by the pre-Christian period. The name of 
Ulla stood at first for a territory co-extensive with Ireland north 
of the Boyne and Erne. Aedh Roe, the great ancestor of the 
Clan Rory, was said to have been drowned in the fall of the 
Erne at Ballyshannon. To his daughter Macha, at the year 
400 B.C. was ascribed the building of a fort called Emania, the 
capital of Ulla, the great Kingdom of the North, whose kings 
of the Clan Rory line rivalled the kings of Tara for seven 
hundred years. The fact deserves to be emphasised, that 
though there may not be much truth in the early traditions of 
Ulla, yet the existence of that great kingdom and its capital at 
the beginning of the historic period is an undoubted fact, and 
the existence of traditions, however unreliable, shows at least 
that even at that time Ulla was considered ancient and re 
nowned. Before the Saxons left their motherland to settle in 
the island of Britain, hundreds of years before the English 
nation or the English language existed, Emania was the seat, 
and Ulla the kingdom, of a line of chiefs and heroes, whose 
existence is undoubted, though their name and fame have no 
other records than their unlettered monuments which tell too 
little, and the bardic tales which tell too much, for the strict 
purposes of historical investigation. 

Referring to the literary cycle of tales connected with the 
kingdom of Ulla at the period of the reign of Connor MacNessa, 
who is said to have been contemporary with the Christian era. 
I recommend as a delightful guide to this period of Ullas’ 
greatest traditionary glory, the history by Standish O’Grady. 
In this work all the traditions are set in order and linked into 
an entrancing tale, which on its narrative merits may compare 
with that of ‘‘Pelops’ line, or the tale of Troy divine.” The 
poems of Sir Samuel Ferguson will also be found invaluable 
in studying the history of ancient Ulla, “ Deirdic, the Naming 
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of Cuchullin,” and Aubrey de Vere’s ‘ Foray of Queen Meave,”’ 
if read in the order named, will give the substance of the bardic 
tales in modern poetic form. 

Of great interest also is the lost epic of Ireland, the Tain-bo 
Colney. The original composition had been lost when in the 
12th century the substance of the poem was written down in 
prose form with occasional verse passages, in a MS. which is 
preserved in the Royal Irish Academy. The subject of the 
Tain was the invasion of Ulster by Meave, the Queen of Con- 
naught, at a period when the warriors of Ulster had fallen 
under a magic spell, which prevented their defending the 
province. King Connor MacNessa and his band of Red Branch 
chivalry remained in a state of semi-insanity, unconscious of 
approaching danger in the palace at Emania, and when the 
invading host came to the ford of the Boyne one man alone 
barred their path. This was the youngest of the knights, 
Cuchullin, the impersonation of boyish valour and patriotism. 
King Connor had been guilty of a great treachery, which was, 
indeed, the cause of Queen Meave’s invasion, but Cuchullin, 
though he blamed the King’s crime, knew that the safety of 
Ulla depended on his own loyalty. He made a compact with 
Queen Meave, that not till he was slain would the invading 
host cross the Boyne into the Northern province. She sent the 
greatest champions against him, and one by one they were 
overthrown. She bribed Fardia, his dearest friend, to challenge 
him, thinking Cuchullin would refuse the combat, but for the 
sake of Ulla he slew his friend. The knights at length awoke 
from their stupor and came down from Emania, and the story 
ends with the total route of the Western host. The banner of 
Ulla, the Red Hand on a white ground, was the symbol which 
on this occasion “led the Red Branch Knights to danger.” 
The death of Cuchullin, which occurred in a later war, was 
worthy of Ulster’s representative hero. He was fatally wounded 
in a great battle in the County of Louth whilst repelling the 
invaders, and tying himself to a tall pillar-stone that he might 
die standing, he sent his charioteer to Emania with his last 
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message— Tell the King that I guarded the border of Ulla 
until I was slain.” No country in the world can boast of a 
nobler typical hero than Cuchullin, and even though he should 
be, like King Arthur, a myth, he is for us an example of the 
ideal cherished by our pagan ancestors. 

The Clan Rory dynasty ruled Emania till the year 331, when 
it was supplanted by the Kings of the Clan Niall line, descen- 
dants of Con-Hundred-Battle, Cormac M‘Art, and Nial of the 
Nine Hostages, who reigned at Tara early in the Christian era. 
The constitution framed by Cormac MacArt was probably in 
substance that adopted by Saint Patriek and by his successors 
set forth in the Book of Rights. The greatness of these kings, 
Con, Cormac, and Niall explained the fact that their descendants 
of the Clan Niall line were elected to the dignity of the Ard- 
righship, almost without interruption, from the time of Saint 
Patrick till the 11th century, when their supremacy was 
overthrown by King Brian Borou. 

Without dwelling on the mission of Saint Patrick, I merely 
emphasise the facts of his connection with the North, and point 
out that he established the centre of Christianity at Armagh. 
The Northern part of Ireland was at the time of his coming 
divided intoseven kingdoms. One of these, a greatly diminished 
territory, was Ulla, ruled over by Kings of the Clan Rory line 
from their new capital Rath Keltar, the present Downpatrick. 
The territory of Ulla was now co-extensive only with Down and 
South Antrim, and in the year 634 an attempt to regain their 
former dominions under Congal resulted in the defeat at Moy- 
rath, and the kings of Ulla lost Southern Down, and made 
Rathmore their new capital. Their kingdom was sometimes 
called Dal-a-radia, not to be confounded with the neighbouring 
kingdom of Dalriada or North Antrim. The misfortunes of 
the Clan Rory did not end with the loss of Downpatrick in the 
seventh century, for as late as the fourteenth their powerful 
rivals the O’Neills seized the district now known as Clandeboye. 
I dwell on these details, as they are of local interest ; in the 
remainder of the paper I shall deal with the fortunes of the 
great Clan Nial. 
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This clan had come from the West. The men of Connaught 
perpetuated in its name their great ancestor Con-Hundred-Battle. 
After the fall of Emania, the sons of Nial seized territory North 
and South of Lough Erne. Conal founded Tir-Conal, the 
present Donegal. Owen founded Tir-Owen, and the descendants 
of Colman, sometimes called the South Clan Nial, later on 

founded Meath. The Tir-Owen branch chiefly gave kings to 
the throne of Tara. It had been the custom for the head king 
when elected to go to reside there and preside over the adminis- 
tration of the laws and the triennial assembly of Parliament ; 
but in the middle of the 6th century Tara fell under a curse, 
and each ardrigh, or chief king, made his territorial seat the 
chief palace of Ireland on his accession. As the great majority 
of the Irish kings came of the Tir-Owen branch of the Clan 
Nial, their seat at Grinian Aileach, near Derry, was the central 
point of interest till the fall of the Northern dynasty at the 
accession of Brian Borou. 

The striking position of Grinian Aileach and the beauty of 
the scenery around Lough Swilly and Lough Foyle to be seen 
from that historic spot are remarkable. Passiuig now to the 
history of St. Columb, the founder of Iona and apostle of 
Scotland ; the saint was born in County Donegal, and was of 
Royal lineage. Having been the cause of a great battle between 
his kindred and the supreme monarch, he withdrew from 
Ireland repentant for having brought about dissension in his 
native land, and undertook the Christianising of the Ulster 
colony of Scots, who had gone in the third century to the 
neighbouring country, afterwards called from them by the name 
of Scotland. The saint vowed never to look on Ireland again, 
and when an urgent call brought him to that country he is said 
to have kept his vow by coming blindfold. The occasion of his 
visit was an assembly called together by King Hugh at Drom- 
keth, near Limavady, where by St. Columb’s influence the 
Scottish colony was freed from taxation, and the bardic order 
was spared from suppression, which the King had threatened. 

There are two poems ascribed to St. Columb. In the first 
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his departure into exile is described, and expressions of intense 
love for Derry, his “little oakwood,” and sorrow at parting 
gradually give place to admiration at the beautiful shores of 
Lough Foyle and “the salt main where seagulls cry.” In the 
second poem, which tells of his visit when blindfold, there is 
not one descriptive line. The saint could not see the shores as 
he passed, nor the trees and hills of Erin when he landed. 
The poem alludes only to sounds—‘“‘the cries of gulls in hosts,” 
the wind harping on the elms, the lowing of cattle, the notes of 
cuckoo and blackbird. The poem, if not the saint’s own com- 
position, is perfect in expression and true to the circumstances 
it dealt with. 

_ The southern Clan Nial kings of Meath made an arrange- 
ment with their kindred of the Tir-Owen line about the time 
of the coming of the Danes, according to which Meath and 
Tir-Owen alternately held the sovereignty of the land. It has 
been shown that these kings did their duty against the invaders. 
Brian Borou was not the land’s only defender ; his fame had 
been too long allowed to overshadow the greatness of his 
predecessors of the Northern dynasty. Flan of the Shannon, 
in the beginning of the tenth century, was especially remarkable 
for his energy and foresight. His daughter Gormley, a poetess, 
was married to Nial Glondu, of Aileach, who fell in battle 
against the Dublin Danes. This Nial was the grandfather of 
- the first O’Neil. 

Quotations from a poem describe how Murtagh, son of Nial, 
choosing a thousand leather-coated heroes, made a circuit of all 
Ireland to collect tribute and hostages. These hostages, kings 
or sons of kings, were kept in Aileach and entertained as if 
they had been clerics, till Murtagh brought them to the palace 
of Donogh, the ardrigh, for he himself was only heir-apparent 
at this time. Murtagh never succeeded to the throne, for he 
fell, as his father had done, in battle against the Danes. The 
last undisputed Clan Nial Ardrigh was Malachi of Meath, who 
in spite of his military talent, which had enabled him to hold 
the Danes in check, was unable to oppose Brian, King of 
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Thomond, who in the year 1oo! laid claim to the crown. That 
an ardrigh should come from the South was quite unusual, for, 
though the monarchy was elective in theory, the northern 
dynasty had long monopolised it. Some called Brian a usurper, 
and it can not be denied that his overthrow of the Clan Nial 
led to anarchy, and ultimately to the English conquest ; but he 
could not be expected to foresee the future, and he had received 
insults at the hand of Malachi. The circumstances which 
attended the fall of the Clan Nial were as follows. King Brian 
encamped at Tara, and gave Malachi a definite period in which 
to decide whether he would abdicate or fight for the throne. 
Malachi decided to fight if Hugh of Aileach, the head of the 
Clan Nial, would assist him. A bard was the ambassador to 
Aileach. Malachi had empowered him to offer Hugh the 
crown if he would lead against Brian, and the King of Aileach 
was inclined to accept, but could not do so without the approval 
of the tribal council. This assembly being called together, 
decided that on account of the danger of an encounter with the 
unconquered Dalcassian army of Brian, they would claim from 
Malachi not only the crown of Ireland for Hugh, but half the 
land of Meath for the Tirowen tribes. Malachi departed in a 
rage, and by advice of the Meathan tribal assembly made peace 
with Brian, and was loyal to him till the fatal day of Clontarf. 
The death of Brian Borou was followed by the second reign of 
Malachi, and then the country fell into a state of anarchy, 
which continued till the coming of the English. 

The O’Neills resisted the English for hundreds of years. 
Brian O’Neill, who fell in 1260, was the last king of the name, 
and his son Donal of Dungannon was connected with the 
attempt to place Edward Bruce on the throne of Ireland. We 
may now refer briefly to the rebellions in Elizabeth’s reign of 
Shane O’Neill and the more worthy and heroic Hugh, victor of 
the Blackwater. His long-continued struggle in partnership 
with Hugh Roe O’Donnel against English oppression did not 
end till he had wrung from the victors an honourable peace on 
favourable terms; but the English king, James I., had no 
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intention of leaving Hugh O’Neill in the position of authority 
which the treaty secured for him. Hugh became secretly 
informed of a conspiracy that was being hatched against him 
with a view to confiscating his lands. He determined to 
anticipate the designs of his foes, and in 1607 sailed from Rath- 
mullan, on Lough Swilly, with all his kin and the new chief of 
Tirconal. ‘This event, known as the Flight of the Earls, was 
followed by the confiscation of their lands and the Plantation 
of Ulster. 

Passing on now to the massacre of 1641 and the war which 
followed, we note that affairs in Ireland at this period were 
complicated by the fact that the English were divided by the 
great civil war then raging. The contemporary history of that 
period may be studied more fully than any other, as all the 
important documents concerning it have been edited by the 
Librarian of the Royal Irish Academy, Mr. Gilbert. This 
publication may be seen in the Linen Hall Library. The 
generalship of the Ulster army was undertaken in 1642 by the 
greatest and last of the O’Neills, the heroic Owen Roe, victor 
of Benburb. As a child he had left Ireland with Hugh O’Neill, 
and had served in the Spanish army ; but returned to fight the 
battles of his country. His death occurring immediately before 
Cromwell’s campaign, left Ireland without a defender. His 
son Henry was defeated near the shores of Lough Swilly, and 
executed at Derry by the Puritan leader Coote, who on a 
former occasion, when the Ulster army joined with the Parlia- 
ment forces against Ormonde, had fawned on the noble son of 
Owen Roe, calling him always “ his own sweet brother Harry.” 
With the deaths of Owen Roe and his son Henry the history 
of the Clan O’Neill ended. Chiefs of this line had ruled the 
land for seven hundred years, and had for six centuries defied 
English rule. They perished at last, but their fate reminds us 
of Cuchullin, the guardian of our frontier, who died standing. 
It may be said of the O’Neill line of chieftains, ‘‘ They guarded 
the borders of Ulla until they were slain.” 

The history of Ulster from this period is no longer concerned 
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with the fortunes of any Royal or noble house, but it is not less 
interesting. At Derry and at Enniskillen the new planters 
proved effectually that they had come to stay. Belfast first 
attracted notice in the year 1649, when no less a person than 
John Milton wrote in a State paper of the inhabitants at 
Belfast as a generation of Highland thieves and red shanks, 
who from a ground not their own dare send defiance to the 
sovereign magistracy of England. England had not heard the 
last of Belfast. In that town the Society of United Irishmen 
was founded, and in the rising in ’98 a Belfastman died on the 
scaffold for the cause of religious liberty. Henry Joy M‘Cracken 
and his colleagues might be honoured in their native town even 
by those who were most opposed to revolutionary methods. 
It was not as mere political malcontents they took the field, 
but as opponents of the hateful penal system which in spite of 
the Revolution of 1688 had oppressed Presbyterians as well as 
Roman Catholics. At Derry and the Boyne the ascendancy of 
one Protestant creed was assured, but in ’98 the Presbyterians 
of Belfast were champions not only for liberty of their own 
Church, but for that to which they were most opposed in 
doctrine. Reading the history of the Ulster planters in this 
light, they showed themselves worthy descendants of the Scots 
of Ulster, who had left their motherland so many hundred 
years ago. They had never been far away, and they had 
returned to unite their fortunes with those of Ireland, as dwellers 
in the greatest and most prosperous of the provinces. 

I shall conclude with an allusion to an old legend which tells 
how when St. Patrick preached at Tara a vision of the Knights 
of the Red Branch appeared before him. Prominent among 
them was a hero inachariot. The saint demanded his name, 
and the answer might be taken as expressing the proud position 
of Ulster, for this phantom was her guardian genius, Cuchullin 
—‘T am he that was called the hound of Ulla. I was nota 
hound for herding cattle, but for the guarding of the borders of 
territories, the defence of nations.” 

Mr. W. H. PaTrerson—We have all listened with great 
interest to Miss Milligen’s very able paper. She has carried 
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out a most difficult task in dealing with so many subjects in 
the course of her lecture. It would be impossible to follow her 
through the vast range of subjects dealt with, and at this 
advanced hour I think I must content myself with moving that 
the best thanks of this meeting be given to her for the very 
able manner in which she has placed before us the details of 
some of the most interesting events in Irish history. 

Rev. James O’LAVERTY—I was extremely delighted with the 
beautiful lecture which we have just heard. I perceive that 
Miss Milligan is like everyone else who has a poetic mind and 
has studied Irish history—they invariably become very much 
prejudiced in favour of the Irish. An extremely interesting 
characteristic of the race was pointed out—that we never seem 
to forget what is past, an old battle or a defeat of a thousand 
years is but as yesterday. In the year 332, I think, the Here- 
monian race destroyed the old palace, near Armagh, of the 
Irian Kings of Ulster, and for ever ruined the power of that 
ancient Ulster race. In 1014 the battle of Clontarf was fought 
under a king who had superseded the Heremonian race in the 
sovereignty of Ireland. Amongst the army fighting against 
the invaders there was not a single Ulsterman of the Here- 
monian race, which then occupied four-fifths of the province, 
while amongst the most ardent supporters of King Brian were 
the Ulidians—the old Irian race of Ulster who came to support 
the man who had overturned the sovereignty of the race, which 
had seven hundred years before inflicted irreparable ruin on 
their Irian forefathers. Still later, at the battle of Down- 
patrick, in 1260, when the Tyrone men of the Heremonian 
race attempted to besiege Downpatrick and to drive the English 
out of it, there was not a single MacCartan or Magennis hero 
to join with the Tyrone men. he traditions of their race had 
so indelibly fixed in their memory the fall of Emania that nine 
and a half centuries could not erase it. This is a strange page 
in Irish history. We blame parents for not having their 
children taught Irish history, but it is also to be lamented that 
they are not taught to look back at things that Hee pee 
without being prejudiced on either side. 
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"th March, 1893. 


PROFESSOR FITZGERALD, B.A., M.I.C.E., President, in 
the Chair. 


“EDUCATION : A CRITICAL EXAMINATION OF THE 
THEORY AND PRACTICE OF DR. ARNOLD, 
OF RUGBY.” 


By Dr. SHELDON. 


Dr. SHELDON introduced his subject by a sketch of Dr. Arnold’s 
life and work, in which he traced the influence of Dr. Arnold’s 
thought and character upon his teaching and his pupils, and 
indeed on education in this country. The lecture was divided 
under three main heads—Arnold’s teaching maxims, his discip- 
line, and his moral force. In connection with the first of these 
heads he showed that there was no belief more firmly rooted in 
Arnold’s mind than that all education should have Christianity 
as its base. He maintained that a moral cannot be separated 
from a religious education, unless people have the old super- 
stitious notion of religion, either that it relates to rites and 
ceremonies or to certain abstract and unpractical truths. He 
did not approve of sending boys to large private schools of 
more than thirty boys, neither did he approve of sending 
children under twelve to boarding schools. The chief end of 
education he regarded as the development of the mind rather 
than the acquisition of facts; not knowledge, but rather the 
means of acquiring knowledge. Arnold’s notions with regard 
to useful education were next discussed; and the lecturer 
sketched at length his views on discipline, including caning, 
removal of boys, and so forth. He concluded by dealing with 
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the moral force and influence of Dr. Arnold, expressing the 
opinion that in proportion to the period over which his work 
extended Arnold had succeeded in his objects. 

Mr. Foster—We have all listened attentively to the lecturer 
in his admirable account of Dr. Arnold’s work. Dr. Arnold 
said that he had a great objection to large private schools. I 
know boys who have gone to large private schools in England, 
and they certainly have not received any adequate return for 
the money spent. As regards sending boys abroad, the same 
experience holds. I really believe it is a waste of time for 
junior boys to’ be sent abroad for the purpose of acquiring a 
smattering of conversation in languages. ‘They come back here 
and have to learn the grammar over again. I do not altogether 
agree with Dr. Sheldon regarding what he called useful know- 
ledge. Since Dr. Arnold’s time there has been great progress 
in physical science, and there can be no question that a boy 
can get as good a training in physical science as he can under 
the old system of devoting three-fourths of his time to learning 
Greek and Latin grammar. In reference to the hearing of 
lessons by questions, I believe that system has been unfairly 
criticised by parents. I have often heard it said that they 
would wish to exchange places with the master, and let the 
master teach the boy and the parent ask the questions. They 
would probably lead to unanswerable difficulties. I quite agree 
with Dr. Sheldon on the subject of the caning of boys. I think 
a little caning is not amiss sometimes. It is a punishment 
which I do not care for inflicting myself, but I think it a useful 
deterrant for small boys; and as regards the degradation of it, 
if you ask the boy his choice whether he will stay in for an 
hour or have a little summary chastisement, I think I could 
guess his answer. I quite concur with all that has been said 
about governing schools by boys themselves; but I do not 
agree with the ‘‘ fagging” system, or the power given to senior 
boys of inflicting punishment. I think that should be left to 
the masters themselves. Dr. Arnold’s success has been twofold. 
In his own school he raised the moral tone very much, and he 
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also brought in a system and method which have greatly 
improved the tone of all the schools in England. The number 
of his pupils who have distinguished themselves in after life 
may not appear large, but that is accounted for by the fact that 
he died at a very early age. His whole time at Rugby was 
only about ten years, but in the universities it began to be 
recognised that boys who came from Arnold’s school had a 
very high moral tone, and in that way his influence was very 
great. 

Dr. CaLwett—Anything coming from Dr. Arnold com- 
mands great sympathy and reverence, but it would require a 
considerable time to criticise a paper on this subject, which Dr. 
Sheldon has made so peculiarly his own. I have not that 
time, so I am afraid any remarks I may make will hardly 
partake of the nature of criticism. There is considerable diffi- 
culty in discussing a question of education. One is very apt to 
move off in an orbit of one’s own, and, forsaking the paper, to 
give his own peculiar views about education. I was very glad 
to hear Dr. Sheldon lay so much stress on the necessity of 
having a clear idea of what we hear called useful knowledge— 
viz., the elementary parts of the general education. My own 
opinion is that science trains much more deeply than does the 
ordinary method of learning the classics. We gain a great 
deal in training the powers of observation by studying such a 
science as botany, and we actually gain moral training by 
studying such a science as astronomy. The system of training 
by asking questions is, in my opinipn, an admirable one. 
From what experience of teaching I have, I know that it is 
certainly the best way of making the hearer gain an intelligent 
idea of the subject. Coming to my own system of education, I 
would put it as follows. You can divide the education of a boy 
or girl into two periods. The first is that of school, where he 
is taught the necessaries of ordinary civilisation. How far you 
should go beyond that in teaching him the sciences—political 
economy and so on—depends greatly on his age, ability, and 
future prospects in life. The second period begins after he has 


78 Education: a Critical Examination of the 


left school. If he goes to college his course is fixed; but 
suppose he goes to business, then I think it should, as it is, 
become, and it is becoming, the custom to take up a study 
either half yearly or yearly, and to continue this practice far on 
into lite. It is utterly impossible that a schoolboy should 
master the number of languages that are sometimes popularly 
taught, or the different sciences. They may be taught the 
elements of some of these, but it is beyond the function of any 
boy’s brain to master, say, five languages, a number of sciences, 
as well as mathematics, chemistry, and soon. This should not 
be attempted ; but if he master the elements of mathematics 
and chemistry while at school, and on leaving it take up a 
language or a science every winter till he has a fair under- 
standing of life and the world, he will receive the best education 
at his command, with the most pleasure and with no attempt 
at forcing. The University Extension Scheme is on these 
lines. Later on he can select some one subject and make it his 
hobby, for without some hobby the second half of life is 
incomplete. 

Mr. Speers—Whilst Dr. Sheldon was proceeding with his 
lecture I was trying to realise how far Arnold’s methods and 
views could be adopted with advantage in our Irish Intermediate 
Schools. If time permitted I should like to criticise his estimate 
of the comparative importance of different branches of study: 
With him classical learning was of more importance than all 
other branches of knowledge put together. Even English did 
not deserve serious study on its own basis, but should be learned 
only through the medium of Latin, a practice still common in 
English public schools. Dr. Arnold’s system of training his 
boys in religion and morals would, I fear, be inapplicable in our 
Irish schools, which are attended by pupils of different religious 
denominations. We would soon be accused of attempting to 
proselytise. I believe, however, that the principle which 
underlay his method is adopted and acted upon by the heads of 
schools in our country, and that it is quite possible to carry out 
an effective system of moral education in our schools without 
inculcating the special religious tenets of any church. 
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Mrs. Byers—I came expecting a great treat, and I have 
received it. On behalf of school mistresses, I beg to thank Dr. 
Sheldon very heartily. I was particularly gratified to find Dr. 
Sheldon taking up so boldly Dr. Arnold’s moral and spiritual 
nature. I have always thought that he, above all school- 
masters, understood the character of the Great Master, and that 
he unconsciously revealed that character to his pupils, perhaps 
not so much in words as in his upright life. I am very much 
obliged to Dr. Sheldon for the way in which he brought before 
us Dr. Arnold’s love for the Scriptures. I shall go back and 
read the life of Dr. Arnold again, and try to get a greater 
inspiration from it than before for my work, after listening to 
Dr. Sheldon’s able paper. 

Dr. SHetDON—What I objected to under the name of “ useful 
knowledge ” was such awful abominations as that put before us 
last year by the Intermediate—the commercial education. The 
schoolmasters ignored it ; the parents were too sensible ; and it 
died a natural death. As one instance—instead of history we 
had the history of commerce, which may be educational when 
tacked on to general history, but standing alone is a mere 
crammer’s grind. Useful knowledge, as Arnold says, is that 
which will fit the learners to think when they are grown up. 
As regards the training of observation, it may be done at all 
times and in all ways, and parents can do it as well as masters. 
With regard to the number of subjects, the only question is, as 
some one has said, whether you will have soup or sandwiches. 
The ‘“‘soup’’ system is to give them all at once; the “ sand- 
wich” to give two or three years at one and two or three at 
another. In this connection, I prefer sandwiches to soup. 
About the religious question, I do not think that, from the 
teacher’s point of view, there is really much difficulty in giving 
Biblical teaching to the children of parents holding various 
views. In Manchester I had a Bible class in my day school. 
I did not trouble to write to any parents except to a few Jews 
and Unitarians. To the Unitarians I said, ‘I cannot teach the 
Bible with my views without teaching the divinity of Christ. 
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If your boys come to my class I must teach that.” I had not a 
single Unitarian boy withdrawn from my class, nor a single 
Jew from Old Testament lessons. One thing we can all do, 
and that is the greatest thing of all, whether parents or 
teachers—we should take the religious basis for granted. In 
talking to a boy about right and wrong I always assume that 
he is a Christian boy, and I find all boys respond to that, and 
accept the position that as Christian boys in a Christian land 
they ought to be living Christian lives. 


“HINTS ON COLLECTING IRISH FOLK-LORE.” 
By Mr. W. H. PaTrerson. 


Mr. Patrerson read his paper upon the collection of Irish 
folk-lore. He discussed the various modes of investigating this 
class of subject, and described in detail those of the British 
Association. 
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18th April, 1893. 


ProFessor FiTzGERALD, B.A., M.I.C.E., President, in 
the Chair. 


“NOTES ON ELECTRIC POWER SUPPLY FOR 
TRAMWAYS AT PATERSON, NEW JERSEY.” 


By PRoFESSOR FITZGERALD. 


AFTER a brief description of the situation of Paterson, the 
President gave an account of the general arrangements of the 
trolley car and overhead-wire system of electric tramways used 
in the States as exhibited in the Paterson installation. The total 
length of tram lines worked by electricity is about thirty miles, 
reckoned as single line. Nine engines with dynamos, capable 
of developing about 150-horse power each, generate.the current, 
which keeps about forty cars running. The power is supplied 
by an electric light company, who charge for it at the rate of 
I1s per hundred car miles, Estimating the average power for 
driving a car as 8-horse power, this is equivalent to a charge of 
about 14d per Board of Trade unit. The reasons for the 
difference between this and the charge for electricity supplied 
for light were pointed out. Professor Fitzgerald concluded by 
acknowledging his obligations to Mr. Brock, the manager of the 
Paterson Electric Light Supply Station, for information and 
his kindness in showing and explaining the works. 
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By Dr. Witt1am CALWELL. 


Tue Lecturer said that the general intelligence depends on the 
general size of the brain, the quantity of grey matter, the 
texture, and blood supply ; and supported these propositions by 
an appeal to the evidence from comparative results in animals 
and in man. He then drew attention to some of the results in 
the localisation of functions, and showed that the ordinary 
tenets of the popular phrenologist could no longer be main- 
tained. 
Owing to the lateness of the hour, no discussion took place. 


BELFAST 


Patural BHistory & Whilosophical Society. 


Officers and Council of Managers for 1893-94. 


President : 
PROFESSOR M. F. FITZGERALD, B.A., M.1.M.E., Assoc.M.I.C.E. 


Dice- Presidents : 


JOHN BROWN, Esa. JOSEPH WRIGHT, Esa., F.G.S. 
WM. SWANSTON, Ese., F.G.S. R. L. PATTERSON, Esa., J.P.; F.L.S. 


Soon. Greasurer : 
JOHN BROWN, Esa. 


Son. Sibrarian: 
THOMAS WORKMAN, Esa., J.P. 


Son. Secretary: 
ROBERT M. YOUNG, Esea., B.A. 


Gouncil : 
JOHN BROWN, Ese. 
PROFESSOR J. D. EVERETT, F.R.S. 
PROFESSOR M. F. FITZGERALD, B.A. 
JOHN H. GREENHILL, Esea., Mvus.Bac. 
PROFESSOR E. A. LETTS, Pu.D., F.CS. 
R. LLOYD PATTERSON, Ese., J.P., F.L.S. 
WM. H. PATTERSON, Ese., M.R.I.A. 
Dr. J. C. LINDSAY. 
WILLIAM SWANSTON, Ese., F.G.S. 
JAMES WILSON, Ese., M.E. 
THOMAS WORKMAN, Esa,. J.P. 
JOSEPH WRIGHT, Esa., F.G.S. 
ROBERT YOUNG, Ese., C.E. 
R. M. YOUNG, Ese, B.A. 


SHAREHOLDERS. 


[* Denotes holders of three or more Shares.| 


*Alexander, Francis, B.E., Erindale, Carlow. 
Allworthy, Edward, Mosaphir, Belfast. 
Anderson, John, J.P., F.G.S., East Hillbrook, Holywood. 
Andrew, John J., L.D.S., R.C.S., Eng., Belgravia, Belfast. 
Andrews, Miss Elizabeth, College Gardens, do. 
Andrews, George, J.P., Ardoyne, do. 
Andrews, Samuel, J.P., do. 
Armstrong, Thomas, jun., Donegall Square West, do. 
Barbour, James, J.P., Ardville, Marino, Holywood. 
Beattie, Rev. A. Hamilton, Portglenone. 
Bigger, Francis J., Ardrie, Antrim Road, Belfast. 
Black, Charles W., Glen Ebor, Strandtown, do. 
Bland, Robert H., J.P., Lisburn. 
Bottomley, Henry H., Salisbury Avenue, Belfast. 
Boyd, William, Great Victoria Street, do. 
Boyd, William Sinclair, Ravenscroft, Bloomfield, do. 
Braddell, Edward, The Limes, Malone Park, do. 
Brett, Charles H., Gretton Villa South, do. 
Brett, John H, C.E., Fortwilliam Park, do. 
Bristow, James R., Henry Street, Dublin, 
Brown, John, Edenderry House, Belfast. 
Brown, William K. (Representatives of), do. 
Bulloch, Alexander, Eversleigh, do. 
Burden, Henry, M.D., M.R.I.A. (Representatives of), do. 
Burnett, John R., Rostellan, Malone Road, do. 
Byers, John W., M.A., M.D., University Road, do. 
Calwell, Alexander M‘D., do. 
Calwell, William, M.A., M. D., College Square North, do. 
*Campbell, Miss ava do. 


Campbell, John, College Gardens, do. 


| Shareholders. 85 
Carlisle, A. M., Elmwood House, Belfast. 


Carr, A. H. R., Skipper Street, do, 
Carson, John, Holywood. 
*Charley, Phineas H., Bangor, Co. Down. 
Clarke, George H., J.P., Roseville, Lisburn. 
Clark, George S., Dunlambert, Fortwilliam Park, Belfast. 
Coates, Victor, J.P., Rathmore, Dunmurry. 
Connor, Charles C., M.A., Nottinghill House, Belfast. 
Cowan, P. C., College Gardens, do. 
Crawford, William, Mount Randal, do. 
Crawford, William, Calendar Street, do. 


Cuming, Professor James, M.A., M.D., Wellington Place, do. 
Cunningham, Professor Robert O., M.D., F.L.S., F.G.S., 


Montpelier, do. 
Davies, John H., Glenmore Cottage, Lisburn. 
*Deramore, Lord, D.L. (Representatives of), | Newtownbreda. 
Dods, Robert, B.A., Dunluce Terrace, Belfast. 
“Donegall, Marquis of, do. 
*Downshire, Marquis of, The Castle, Hillsborough. 
Drennan, W. H., Prospect Terrace, Belfast. 
Dudley, Rev. Freeman, M.A., The Rectory, Kilkeel. 
Duffin, Adam, M.A., LL.D., University Square, Belfast. 
Dunleath, Lord, D.L., Ballywalter Park, Ballywalter. 
Everett, Professor Joseph D., M.A., D.C.L., F.R.S., 

Derryvolgie Avenue, Belfast. 
Ewart, G. Herbert, Sydenham Park, do. 
Ewart, Lavens M., J.P., (zlenbank House, do. 
Ewart, Sir William Quartus, Bart., Schomberg, do. 


Fagan, John, F.R.C.S.I., J.P., Great Victoria Street, do. 
*Fenton, Francis G., St. George’s Villas, Strandtown, _— do. 


Ferguson, Godfrey W., Murray’s Terrace, do. 
Finlay, Robert H. F., Hughenden Avenue, do. 
Finlay, William Laird, J.P., Arlington, Windsor, do. 


FitzGerald, Professor Maurice F., B.A., Assoc.M.I.C.E., 
Toronto Terrace, do, 


86 Shareholders. 


*Getty, Edmund (Representatives of), Belfast. 
Gibson, Andrew, Queen’s Square, do. 
Girdwood, Catherine, Mount Pleasant, do. 
Gordon, Robert W., J.P., Windsor Gardens, do. 
*Grainger, Rev. Canon, D.D., M.R.LA. 

(Representatives of) Broughshane. 
Gray, William, M.R.I.A., Mountcharles, Belfast. 
Greenhill, John H., Mus. Bac., Fortwilliam Park, do. 
Greer, Thomas, J.P., M.R.LA., Seapark, do. 
*Hall, Frederick H., Messrs. R. & H. Hall, Waterford. 
*Hamilton, Hill, J.P. (Representatives of), Belfast. 
Harland, Sir E. J., Bart., J.P., M.P., Baroda House, 

Kensington Palace Gardens, London. 
Heburn, William, College Gardens, Belfast. 
Henderson, Miss Anna S., Eglantine Terrace, do. 
Henderson, James, A.M., J.P.. Oakleigh, Windsor 

Avenue, do. 
Henderson, Robert, Piccadilly, London. 
Herdman, John, J.P., Carricklee House, Strabane. 
*Herdman, Robert Ernest, College Gardens, Belfast. 
Heyn, James A. M., Fortwilliam Park, do. 
Hind, John, jun., Clifton Park Avenue, do. 
Hodges, Professor John F., M.D., F.C.S., F.LC., J.P., 

Sandringham, do. 
Hogg, John, Academy Street do. 
*Houston, John Blakiston, J.P., V.L., Orangefield, do. 
*Hughes, Edwin, J.P., Mertoun, Holywood. 
Hyndman, Hugh LL.D., Ardenlee, Ravenhill Road, _ Belfast. 
Inglis, James, J.P., Abbeyville, Whiteabbey. 
Jackson, Anthony Thomas, C.E.,-‘Corn Market, Belfast. 
Jaffé, Alfred, J.P., Cloona, Dunmurry,. 
Jaffé, Otto, Kin Edar, Strandtown, Belfast. 


Johnston, Samuel A., J.P., Dalriada, Whiteabbey. 


Shareholders. 87 


Keegan, John J., J.P. (Representatives of), 


Brooklyn, Holywood. 
Kennedy, James, J.P., Richmond Lodge, Belfast. 
Kennedy, William, Kenbella House, do, 
Kertland, Edwin H., Malone House, do. 
Kidd, George, J.P., Lisnatore, Dunmurry. - 
*Kinghan, Rev. John, Altoona, Windsor, Belfast. 
Kyle, Robert Alexander, Cliftonville, do. 
Lanyon, John, C.E., Lisbreen, Fortwilliam Park, do. 
Larmor, J., M.A., St. John’s College, Cambridge. 


Leathem, John G., Victoria Gardens, Windsor Park, Belfast. 
Lemon, Archibald Dunlap, J.P., Edgecumbe, 


Strandtown, do. 
Lepper, F. R., Elsinore, Crawfordsburn, Co. Down. 
Letts, Professor E. A., Ph.D., F.C.S., Craigavad. 
Lindsay, James A., M.A., M.D., Victoria Place, Belfast. 
Lytle, David B., J.P., Bloomfield House, do. 
Lytle, Joseph H., J.P., Ashleigh, Windsor Avenue, do. 
Macassey, L. Livingstone, B.L., M.ILC.E., _ Holywood. 
Macfarlane, John, Mountcharles, Belfast. 
*Macrory, A. J. (Representatives of), do. 
Magill, J. E., Commercial Buildings, do. 
Malcolm, Bowman, Richmond Crescent, Antrim road, do. 
Maxton, James, Waring Street, do. 
Maxwell, David A., Ulsterville Avenue, do. 
Milligan, Seaton Forest, M.R.I.A., Greenwood, 

Antrim Road, | : do; 

Mitchell, W. C.. J.P., Dunderave, Strandtown. 
Montgomery, Henry C., Newton Lodge, Newtownbreda. 
Montgomery, H. H., Brazil Cottage, Knock, Belfast. 
Montgomery, Thomas, J.P., Ballydrain House, Dunmurry. 
Moore, James, The Finaghy, Belfast. 
Mullan, William, Lindisfarne, Marlborough Park, do. 


Murney, Henry, M.D., J.P., Tudor House, Holywood. 


88 Shareholders. 


*Murphy, Isaac James, Armagh. 
*Murphy, Joseph John, Osborne Park, Belfast. 
Murray, Robert Wallace, J.P., Fortwilliam, do. 
Musgrave, Edgar, Drumglass, Malone, do. 
*Musgrave, Henry, Drumglass, Malone, do. 
Musgrave, James, J.P., Drumglass, Malone, do. 
MacAdam, Robert, College Square East, do. 
M‘Bride, Henry James, Glenalina, do. 
M‘Bride, Samuel, Westbourne, Windsor, do. 
*M‘Calmont, Robert (Representatives of), London. 
*M‘Cammon, Thomas A., Dawson Street, Dublin. 
M'Cance, H.\4., JP. DL.) Larkfield; Dunmurry. 
M'‘Clure, Sir Thomas, Bart., J.P., D.L. (Representatives of). 
MacColl, Hector, Saxonia, Strandtown, Belfast. 
MacCormac, John, M.D., Victoria Place, do. 
M‘Cormick, Hugh M‘Neile, Ardmara, Craigavad. 
*M‘Cracken, Francis (Representatives of). 

M'‘Gee, James, Woodville, Holywood. 
M‘Gee, Samuel Mackey, Cliftonpark Avenue, Belfast. 
Macllwaine, John H., Brandon Villa, Strandtown, do. 
*MacLaine, Alexander, J.P., Queen’s Elms, do. 
M'‘Neill, George, Beechleigh, Malone Road, do. 
Neill, Sharman D., Wellington Park, do. 
Nicholson, Henry J., Windsor Gardens, do. 
O’Neill, James, M.A., College Square East, do. 
*O’Rorke, Ambrose Howard, Tinnamara, Greenisland. 
Park, Rev. William, M.A., Fortwilliam Park, Belfast. 
Patterson, Edward Forbes, Penrhyn, Strandtown, do. 
Patterson, Mrs. Isabelle, Clanbrassil Terrace, Holywood. 
Patterson, Richard, J.P., Kilmore, do. 
*Patterson, Robert Lloyd, J.P., F:L.S., Croft House, do. 
Patterson, Robert, Malone Park, Belfast. 
Patterson, William H., M.R.I.A., Garranard, do. 


Patterson, William R., College Park East, do. 


Shareholders. 89 


Pim, Edward W., J.P., Elmwood Terrace, Belfast. 
Pim, Joshua, Slieve-na-Failthe, Whiteabbey. 
*Pirrie, Elizabeth, Belfast. 
Pooler, Rev. L. A., B.A., Lake Cottage, Ballydugan. 
Praeger, Robert Lloyd, B.E., M.R.L.A., Dublin. 
Purser, Professor John, M.A., LL.D., M.R.LA., 

Queen’s College, Belfast. 
Rea, John Henry, M.D., Shaftesbury Square, do. 
Rea, William R., Thronemount Villas, do. 
Reade, Robert H., J.P., Wilmount, Dunmurry. 
Riddel, William, J.P., Beechmount, Belfast. 
Robb, W. J., M.A., Carrickblacker Avenue, Portadown. 
Robertson, William, J.P., Netherleigh, Strandtown, __ Belfast. 
Robinson, John, St. James’s Crescent, do. 
Rowan, John, Bentinck Street, do. 
Scott, R. Taylor, Kinnaird Terrace, do. 
Sheldon, Charles, M.A., B.Sc., D.Lit., Royal Academical 

Institution, do. 
Shillington, Thomas Foulkes, Dromart, Antrim Road, do. 
Simms, Felix Booth, Prospect Terrace, do. 
Sinclair, Thomas, M.A., D.Lit., D.L., Hopefield, do. 
Sinclair, Prof. Thomas, M.D., F.R.C.S.Eng., Howard St., do. 
Smith, John, Castleton Terrace, do. 
Smyth, John, M.A., C.E., Milltown, Banbridge. 
Speers, Adam, B.Sc., Holywood. 
Steen, Robert, Ph.D., Dunelin, Malone Road, Belfast. 
Steen, William, B.L., Northern Bank, Queen’s Square, do. 
Stelfox, James, Oakleigh, Ormeau Park, do. 
Swanston, William, F.G.S., Cliftonville Avenue, do. 
*Tennent, Robert (Representatives of), Rushpark, do. 
*Tennent, Robert James (Representatives of), Rushpark, do. 
Thompson, E. M‘C., Waring Street, do. 


*Thompson, James, J.P., Macedon, Whiteabbey, 
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Torrens, Mrs. Sarah H., Edenmore (Representatives 


of), Whiteabbey. 
*Turnley, John (Representatives of), Belfast. 
Valentine, G. F., Sandhurst, Knock, do. 
Walkington, D. B. (Representatives of), Thornhill, 

Malone, do. 
Walkington, Thomas R., Edenvale, Strandtown, do. 
Wallace, James (Representatives of), do. 
Ward, Francis D., J.P., M.R.LA., Wynncliffe, Adelaide 

Park, do. 
Ward, Isaac W., Ulster Terrace, do. 
Ward, John, J.P., Lennoxvale, Malone Road, do. 
*Webb, Richard T., Milecross House, Newtownards. 
Whitla, William, M.D., J.P., College Square North, Belfast. 
Wilson, James, M.E., Oldforge, ' Dunmurry. 
Wilson, John K., Marlborough Park, Belfast. 
Wilson, Walter H., Stranmillis, do. 
*Wilson, W. Perceval, do. 
*Wolff, G. W., M.P., The Den, Strandtown, do. 
Workman, Francis, College Gardens, do. 
Workman, John, J.P., Windsor, do. 
Workman, Rev. Robert, M.A., Rubane House, Glastry. 
Workman, Rev. Robert, B.D., Newtownbreda. 
Workman, R. D., The Manse, do. 
*Workman, Thomas, J.P., Craigdarragh, Helen’s Bay. 
Workman, William, Nottinghill, Belfast. 
Wright, James, Lauriston, Derryvolgie Avenue, do. 
Wright, Joseph, F.G.S., Alfred Street, do. 
Young, Robert, C.E., Rathvarna, do. 


*Young, Robert Magill, B.A., M.R.I.A., Rathvarna, do. 


HONORARY ASSOCIATES. 


Gray, William, M.R.I.A., Mountcharles, Belfast. 
Stewart, Samuel Alex., F.B.S.Edin., do. 
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Swanston, William, F.G.S., Cliftonville Avenue, do. 
Tate, Prof. Ralph, F.G.S., F.L.S., Adelaide, South Australia. 
Wright, Joseph, F.G.S., Alfred Street, Belfast. 


ANNUAL SUBSCRIBERS OF TWO GUINEAS. 


Belfast Banking Company, Limited, Belfast. 
Northern Banking Company, Limited, do. 
Ulster Banking Company, Limited, do. 
York Street Spinning Company, Limited, do. 


ANNUAL GUINEA SUBSCRIBERS. 


Armstrong, William, Fortwilliam Terrace, Belfast. 
Allan, C. E., Stormount Castle, Dundonald. 
Barnett, Richard M., M.D., M.R.C.S.Eng., Pakenham 

Place, Belfast. 
Barr, James, Beechleigh, Windsor Park, do. 
Boyd, John, Corporation Street, do. 
Boyd, William (Messrs. Workman, Clark & Co.), do. 
Brown, G. Herbert, J.P., Tordeevra 'Helen’s Bay. 
Bruce, James, J.P., D.L., Thorndale House, Belfast. 
Campbell, William, Woodland Avenue, do. 
Carr, James, Rathowen, Windsor, do. 
Craig, James, J.P., Craigavon, Strandtown, do. 
Davidson, S. C., Killaire House, Crawfordsburn. 
Davies, A. C., Glenmore Cottage, | Lisburn. 
Dobbin, William, J.P., Park Lodge, Oldpark Road, _ Belfast. 
Dunville, Robert G., J.P., D.L., Redburn, Holywood. 
Foster, Thos. A., M.A., Clonsilla, Antrim Read, Belfast. 
Gamble, James, Royal Terrace, do. 
Glass, James, J.P., Carraghdarragh, Windsor, do. 
Green, Isaac, Ann Street, do. 
Hanna, J. A., Marrietta, Knock, do. 


Hazelton, W. D., Laurel Terrace, do. 
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Higginbotham, Granby, Wellington Park, Belfast. 
Horner, John, Mount Clifton, Cliftonville, do. 
Jefferson, Hugh Smith, Rosnakil, Strandtown, do. 
Jones, A. L., Waring Street do. 
Kelly, Wm. Redfern, M.I.C.E., Elgin Terrace Belfast. 
Luther, W. Heinrich, M.D., Chlorine House, do. 
Lynn, William H., C.E., R.H.A., Crumlin Terrace, do. 
Macauley, P., LL.D., Stranmillis Road do. 
Mackenzie, John, C.E., Lisburn Road do. 
Malone, John, Brookvale, do. 
Matier, Alexander S., Northleigh, Fortwilliam Park do. 
Milligen, John, Donegall Place do. 
M‘Causland, William, Cherryvale House, do. 
Macllwaine, E. N., Eglantine Avenue, do. 
M‘Keller, John, Custom House, do. 
M‘Laughlin, W. H., Brookvale, Antrim Road, do. 
Oakman, Nicholas, Royal Terrace, do. 
Oldham, Charles (Messrs. Workman, Clark & Co.), do. 
Osborne, Thomas Edens, Concrete Villa, Cultra. 
Paul, Thomas, Redcot, Knock, Belfast. 
Peddie, J. Finlay, C.E., Limestone Road, do. 
Redfern, Prof. Peter, M.D., F.R.C.S.I., Lower Crescent, do. 
Rogers, John, Windsor Aveuue, do. 
Ross, William A., Iva Craig, Craigavad. 
‘Scott, Conway, C.E., Agincourt Terrace, Belfast. 
Swiney, J. H. H., C.E., Chichester Avenue, Antrim 
Road, do. 
Tate, Alexander, C.E., Longwood, Whitehouse, do. 
Taylor, Sir David, J.P., Bertha, Windsor, do. 
Thompson, John, The Glen, Limestone Road, do. 
Turpin, James, Waring Street, do. 
Walkington, R. B., Linenhall Street, do. 
Wise, Berkeley D., C.E., Greenisland. 
Wisnom, H. Bitaey Aes Belfast. 


Withers, janes Laurence Street, do. 
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Tue Annual Meeting was held in the Museum, College Square 
North, on Monday, 11th June, 1894. Amongst those present 
were—Professor Fitzgerald (in the chair); Messrs. R. L. 
Batterson, J.b:; R. Young, ‘C:E., J-P.; YT: Workman, J:P.% 
W. H. Patterson, R. M. Young (hon. sec.), Edward Allworthy, 
R. A. Kyle, W. Swanston, Robert Patterson, John Brown, J. H. 
Davies, Dr. J. MacCormac and Dr. J. A. Lindsay. 

The SECRETARY read the notice convening the meeting, 
after which he submitted the annual report, which was as 
follows :—'‘ The Council of the Belfast Natural History and 
Philosophical Society appointed by the shareholders at the 
last annual meeting on the 21st July, 1893, desire to submit 
their report of the working of the Society during the past 
year. The winter session was opened on zoth October, 1893, 
by a popular lecture, kindly given by Professor G. T. Stokes, 
D.D., in the Assembly’s Hall, May Street, on ‘ St. Patrick and 
the Valley of the Boyne.’ The second meeting was held on 
2nd November, 1893, when Mr. L. L. Macassey, B.L., M.I.C.E , 
read a paper on ‘The Mourne Scheme for the Water Supply 
of Belfast,’ illustrated by diagrams and photo slides. The 
third meeting was held on 5th December, 1893, when the 
following communications were made:—1. Mr. A. Tate, 
M.I.C.E., report of the Society's delegate to British Association. 
2. Mr. W. H. Patterson, M.R.LA., ‘A Notice of Ancient Shell 
Mounds at Rosapenna, County Donegal,’ illustrated by finds. 
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3. Mr. Douglas Lithgow, ‘ Gossipings about the Parish of Saul.’ 
4. An exhibition of the latest phonograph, kindly given by 
Miss Susan Richardson. At the fourth meeting held on 19th 
December, 1893, in the Ulster Minor Hall, a popular scientific 
lecture was given by Mr. William M‘Whirter, of Glasgow, on 
‘Electrical Cooking and other Modern Electrical inventions.’ 
The fifth meeting was held on 2nd January, 1894, when Mr. 
Conway Scott, C.E., read a paper on ‘National Health,’ 
followed by a discussion. The sixth meeting was held on 6th 
February, 1894, when Mr. G. M. Roche, of Dublin, gave a 
popular lecture on ‘The American Mail Service (London and 
New York): Liverpool-Queenstown wv. Southampton,’ illustrated 
by 100 lantern views. The seventh meeting was held on 6th 
March, 1894, when the following papers were read :—1. Mr. 
Robert Patterson, hon. sec. Ulster Fauna Committee, ‘ Notes 
on the Occurrences of the Marten (Martes Sy/vatica) in Ulster,’ 
illustrated by specimens. 2. Mr. R. M. Young on ‘A Recent 
Find of Irish Elk Bones, &c., in Belfast.’ 3. Mr. Seaton F. 
Milligan, M.R.I.A., ‘Social Pictures of Celtic Ireland,’ illus- 
trated by specimens from the lecturer’s collection. The eighth 
meeting was held on 3rd April, 1894, when Professor Knight, 
LL.D., of St. Andrews, gave a lecture on ‘The Higher Educa- 
tion of Women.’ All the meetings, particularly the popular 
lectures, were well attended both by the members and the 
general public. In this connection your Council determined in 
last January to make a second effort to secure a course of 
Gilchrist lectures for next autumn. With the valuable assistance 
of Mr. John Horner, who succeeded in getting four other towns 
to join in the scheme, the requisition sent to the Gilchrist 
Trustees was favourably considered by them, and their secretary 
intimated that a series of six lectures, commencing on 28th 
September, 1894, will be given at intervals ofa fortnight. The 
lecturers will comprise some of the leading scientists of the day, 
including Sir Robert Ball, Rev. Dr. Dallinger, Dr. Andrew 
Wilson, Dr. R. D. Roberts, &c. Their secretary met your 
Council on 23rd April, and explained how to make the lectures 
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successful, describing the modes adopted in various centres in 
England. He will again visit Belfast on z9th June, when a 
town meeting will be held to make further arrangements. As 
this is the first time that the Gilchrist lectures have been 
granted to Ireland, it is hoped that the action of the trustees 
will be fully justified by the success of the series in Belfast and 
other Ulster towns. It will be observed from the hon. 
treasurer’s report that the finances of the Society are in a 
satisfactory state, a substantial balance remaining in his hands. 
A considerable number of new members have also joined the 
Society. The Society’s meetings in the Museum show no 
diminution, and it is in contemplation to erect additional 
accommodation for the geological work carried on by the 
Belfast Naturalists’ Field Club. Since the last annual meeting 
the Society has to deplore the loss of one of its best known and 
valued members, the late Joseph John Murphy. He was a 
member of your Council for over forty-one years, and president 
for several years. At the public meeting of the Society held 
on the 6th February last, a vote of condolence was passed to 
his relatives, on the motion of Mr. R. L. Patterson, J.P., vice- 
president. Your Council have co-opted Mr. Lavens M. Ewart, 
J.P., to fill the vacancy caused by the death of Mr. Murphy. 
The Museum was opened on Easter Monday and Tuesday at 
the usual nominal charge. Several novelties were displayed, 
including some living Irish animals, and the attendance of 
visitors exhibited a gratifying increase. Mr. Roberts, who was 
appointed assistant-curator last autumn, having resigned in 
April, Mr. R. Robinson has been taken on trial as his successor. 
The Curator continues to discharge his duties with much 
efficiency. A list of donations to the Museum, and of publica- 
tions received in exchange from home and foreign societies will 
be printed with the present report. Amongst the donations 
may be specially noted the excellent portrait, in oil, of our 
Curator, kindly presented by the artist, Miss S. M. Thompson, 
and the interesting stone carvings from Saul Abbey given by 
Mr. Douglas Lithgow. ‘The Council desire to tender their best 
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thanks to the Press for their admirable reports of the Society’s 
proceedings. 

This:meeting will be asked to elect five members of Council 
in place of the following gentlemen, who retire in accordance 
with the new constitution, four of whom are eligible for re- 
election—viz., Mr. Thomas Workman, J.P.; Mr. Robert M. 
Young, Professor J. D. Everett, F.R.S.; and Mr. Lavens M. 
Ewart, J.P. 

The donations to the Museum, tst May, 1893, till 1st May, 
1894.—From Mr. Herman Hoell, barque Dovre, four king 
crabs from Florida; from Mrs. Jenkins, specimen of a rare 
cuttle fish (Rosza Macrosoma), from Helen’s Bay ; from Moses 
Atkinson, the sword of a Lisburn volunteer; from Mr. J. 
Beck, Donegore, a spindle whorl found in Donegore Moat ; 
from Thomas Workman, J.P., a number of shells from Singa- 
pore; coleoptera from Madagascar; and model of an Esquimaux 
kayak ; from the Misses Watson, Ballybandon, two sepulchral 
urns, found near Killinchy, filled with human bones ; from W. 
Swanston, F.G.S., a trooper’s flint-lock pistol ; irom Mr. J. 
Liddle, Cookstown, a collection of fossil fish teeth, from rocks 
near Cookstown ; from Capt. R. Campbell, stuffed specimen of 
mongoose killing a snake; from Mr. Donald Cameron, fossil 
bones from the Pampas, Tandiel ; from Miss S. M. Thompson, 
fossils and rock specimens from Howth; also, oil painting 
_portrait, ‘A Northern Botanist ;” from Mr. Thomas Carter, a 
wooden mether filled with bog butter, found in a bog near 
Portadown; from Mr. D. M‘Clelland, horn of a doe, found in 
gravel at Orlock; from Mr. Andrew Peden, a pike, found at 
Donegore Hill ; also a breastplate worn by Donegore Yeoman 
Infantry ; from Rev. George Hill, portion of the fringe of an 
ancient Irish garment ; from Mr. Wallace, Otago, green-stone 
adze from New Zealand; from Belfast Water Commissioners, 
two large specimens of petrified wood from Stoneyford ; from 
Belfast Naturalists’ Field Club, a volume of specimens of dried 
plants; from Mr. W. H. Patterson, M.R.I.A., specimens of 
bones and shells from shell mounds at Rosapenna ; from Mr. 
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R. M. Young, M.R.I.A., bones of Irish elk, &c., dug up in 
Castle Place ; from Miss Chermside, wings of locusts from 
Natal; from Messrs. Fitzpatrick & Co., human skull, dug up 
in Royal Avenue; from Mr. S. F. Milligan, M.R.I.A., bones of 
various animals, dug up in Castle Place.” 

The Secretary of the Ulster Fauna Committee reports that 
steady progress has been made during the year. The corres- 
pondence connected with the work has taken a considerable 
amount of time, and several important facts have been brought 
to light. Our knowledge of the breeding-range of Irish birds 
is steadily increasing. Information about Irish mammals being 
difficult to obtain, it has been thought advisable to take up 
each one separately and work out its occurrences and distribu- 
tion. This has been done in the case of the marten, and a 
copy of the paper is on the table. To obtain this information 
alone eighty-three letters were specially written—a labour 
which many might consider not worth the result. Our 
observers are increasing, and general interest is expressed in 
our work, which can be much aided by the co-operation of the 
members of the Belfast Natural History and Philosophical 
Society. 

Mr. JoHN Brown, hon. treasurer, submitted the statement of 
accounts, which showed a balance of £10 2s. 2d. in favour of 
the Society. 

Mr. J. H. Davies moved the adoption of the report and 
statement of accounts. He said there seemed to be an increased 
interest in the Society, and he hoped that that interest would 
continue. 

- Dr. MacCormac seconded the motion, which was passed. 

Mr. R. L. Patterson, having made a statement with 
reference to the securities of the Society, &c., 

The election of five members for the Council in place of 
those now retiring took place, the scrutineers being Mr. 
Patterson and Mr. Swanston. The election resulted as follows:— 
Mr. Thomas Workman, Mr. R. M. Young, Professor Everett, 
Mr. John Horner, and Mr. L. M. Ewart. 
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The Secretary then read the following list of lectures to be 
given in Belfast in connection with the Gilchrist Trust :— 
28th September, Professor V. B. Lewes, ‘Our Atmosphere 
and its Relation to Life ;’’ 12th October, Professor Sir Robert 
Ball, F.R.S., “Recent Discoveries about the Sun;” 26th 
October, Rev. Dr. Dallinger, F.R.S., “Spiders : Their Work 
aad Their Wisdom;” gth November, Dr. R. D. Roberts, 
D.Sc., &c., “The Evolution of the British Isles ;” 23rd 
November, A. P. Laurie, M.A., “ Waves of Water and Waves 
of Light ;”? 7th December, Dr. Andrew Wilson, “ Brain and 
Nerve and their Work.” 

The CHairMAN hoped that they would all do their utmost to 
promote the success of the lectures. 

On the motion of Mr. PaTTerson, seconded by Mr. WorkK- 
MAN, a cordial vote of thanks was passed to Professor Fitzgerald, 
who now retires from the presidentship of the Society, for the 
manner in which he had conducted their meetings during the 
past three years, and 

The compliment having been acknowledged in appropriate 
terms, 

The proceedings terminated. 
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DONATIONS TO THE MUSEUM, 1893-94. 


From Mr. Herman Hoe. Barque “ Dovre.” 

Four king crabs, from Florida. 

From Mrs. JENKINS. 

A rare cuttle-fish (ossza macrosoma) taken at Helen’s Bay. 

Frrom Moses ATKINSON, Esq. 
The sword of a Lisburn volunteer. 

From J. Beck, Esq., Donegore. 
A spindle whorl! found in the souterrain under Donegore moat. 

From THE Misses Watson, Ballybundon. 
Two sepulchral urns, dug up in a field near Killinchy. 
From THos. WoRKMAN, Esq., J.P. 

A model of an Esquimaux kayak, also specimens of Coleoptera 
from Madagascar, and shells (Auricula, Terebrala, Pota- 
mides, etc.) from Singapore 

From Wm. SwansTon, Esq., F.G.S. 

Old cavalry pistol with flint lock 

From J. LIpDLE, Esq., Cookstown. 
A collection of fossil fish palates from Carboniferous rocks near 
Cookstown. 
From Capt. CAMPBELL. Ship “‘ Slieve Donard.”’ 
A stuffed mongoose in the act of killing a cobra. 
From DonaLD CaMERON, Esq. 
Fossil bones from the Pampas near Tandiel, Buenos Ayres. 
From Miss SyDNEY M. THOMPSON. 

Oil portrait—“ A northern botanist”, also fossil specimens 
from rocks at Howth. 

From THOMAS CartTsr, Esq. 

An ancient wooden mether found, filled with butter, in a bog 
near Portadown. 
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From Mr. D. M‘CLELLAND. 
Horn of a doe found in gravel at Orlock. 
From ANDREW PEDEN, Esq. 
A pikehead found near Donegore Hill, and a breastplate worn 
by Donegore yeoman infantry. 
From Rev. GEorGE HILt. 
Portion of the fringe of an ancient Irish mantle, dug up ina 
vog between Moyarget and Ballintoy, Co. Antrim. 
From Mr. WALLACE, Otago. 
An adze made of jade, from New Zealand. 
From THE BeLFasT WATER CoMMISSIONERS. 


Two large specimens of silicified wood found in clay at Stoney- 
ford. 


From Bretrast NATurRALISTS’ FIELD CLUuB. 
A volume of specimens of dried plants. 
From W.H. PatTrerson, Esq., M.R.LA. 
Human and other bones and also shells from kitchen midden 
at Rosapenna, Co. Donegal. 
From R. M. Youna, Esq. M.R.I.A. 
Bones of Megaceros, etc., dug up in Castle Place, Belfast, at a 
depth of 7 feet. : 
from S. F. MILuican, Esq., M.R.I.A. 
Bones of dog, horse, etc., dug up in Castle Place, Belfast. 
From Miss CHERMSIDE, Albion Place. 
A number of wings of locusts from Durban, Natal. 
From MEssrs. FITzPATRIcKk & Co. 
A human skull found when excavating at Messrs. Steel’s 
premises in Royal Avenue. 
from Douc as LitHGow, Esq. 
Two carved stones from Saul Abbey, Co. Down. 
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ADDITIONS TO THE LIBRARY, 1st MAY, 1893, TILL 
ist MAY, 1894. 


ADELAIDE.—Transactions of the Royal Society of South Aus- 
tralia. Vol. 16, part 2, 1893; and vol. 17, 


parts I and 2, 1893. The Soczety. 
AusTIN, Texas. —Transactions of the Texas Academy of Science. 
Vol..1, no. 2, 1893. The Academy. 


Definitions of the Trigonometric Functions. By 
Professor A. Macfarlane, D.Sc., LL.D. 


The Author. 

Betrast.—Proceedings of the Belfast Naturalists Field Club. 
Ser. 2, vol. 3, part 6, 1892-3. The Club. 
BERGEN.—Bergens Museums Aarbog, 1892. The Museum. 


BerLin.—Verhandlungen der Gesellschaft fiir Erdkunde zu 
Berlin. Vol. 20, parts 4-7, and part 10, 1893 ; 
and vol. 21, parts 1-3, 1894. The Soczety. 

BiRMINGHAM.—Proceedings of the Birmingham Philosophical 
Society. Vol. 8, part 2, 1892-93; and Annual 
Report, 1893. The Society. 

BoLtoGna.—Rendiconto delle Sessioni della R. Accademia delle 
Scienze dell Istituto di Bologna. Anno, 
1891-2. The Academy. 

Boston.—Proceedings of the Boston Society of Natural His- 
tory. Vol. 26, part, 1, 1893. The Soctety. 

Occasional Papers—Geology of the Boston Basin. 
Vol. 1, part 1, 1893 ; and maps. 

Memoirs of the Boston Society of Natural History. 
Vol. 4,m0: 11, 1893. The Society. 

BREMEN.—Abhandlungen herausgegeben vom Naturwissen- 
schaftlichen Vereine zu Bremen. Vol. 12) 
part 3; also Ubersicht, two supplements. Vol: 
13, part 1, 1894. The Society. 
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BresLau.—Zeitschrift fir Entomologie herausgegeben vom 
Verein fiir Schlessiche Insektenkunde zu Bres- 
lau. New Series, part 18, 1893. 
The Soczety. 


BricHTON.—Annual Report of the Brighton and Sussex 
Natural History and Philosophical Society, 
1893. The Soczety. 


BrussEL_s.—Annales de la Societé Royale Malacologique de 
Belgique. Vol. 26, 1891. 
Procés-Verbaux des Séances. Vol. 21, Jany.-Aug., 
1892. The Society. 


CatcutTTa.—Records of the Geological Survey of India. Vol. 
24, parts 2-4, 1893. 
The Director of the Survey. 
Memoirs (Palzontologica Indica) II. Part 1, 1893. 
Manual of the Geology of India (Oldham). 2nd 
edition, 1393. 
CAMBRIDGE.—Proceedings of the Cambridge Philosophical 
Society. Vol. 8, parts 1 and 2, 1893-4. 
The Soctety. 


CambBrRIDGE, U.S.A.—Bulletin of the Museum of Comparative 
Zoology. Vol. 16, nos. 12-14, 1893; vol. 24, 
nos. 3-7; vol. 25, nos. 1-6, 1893-4 ; also Report 
of the Curator, 1892-93. 

Alex. Agassiz, Curator. 


CarpiFF.—Report and Transactions of the Cardiff Naturalists’ 
Society. Vol. 24, part 2; and vol. 25, parts 
I and 2, 1893-94. The Soctety. 


CHRISTIANIA.—Forhandlinger i Videnskabs Selskabet i Chris- 
tiania. Nos. 1-11, 1891; nos. 1-18, 1892; 
also Oversigt 1891 ; Oversigt 1893 ; and Briefe 
Abhandlungen und Predigten, 1890. 

The Royal University of Christiania. 


12 Books Received. 


CHERBOURG.—Memories de la Société Nationale des sciences 
Naturelles et Mathematiques de Cherbourg. 
Vol. 28, 1892. The Soczety. 
Davenport, U.S.A.—Proceedings of the Davenport Academy 
of Natural Science. Vol. 5, part 2, 1893. 
The Academy. 


EpINBURGH.—Proceeedings of the Royal Society of Edinburgh. 
Vol. 19, 1891-2. The Society. 
Transactions and Proceedings of the Botanical 
Society of Edinburgh. Vol. 19, part 3. 
The Soctety. 
Empren.—Jahresbericht der Naturforschenden Gesellschaft in 
Emden, 1891-92. The Soctety. 
EssEx.—The Essex Naturalist and Journal of the Essex Field 
Club. Vol. 7, nos. 1-12, 1893. The Club. 
FLoxENcE.—Bullettino della Societa Entomologica Italiana. 
Parts 1-4, 1893; part 1, 1894; also Processi 
Verbali, 1892, and Statuto, 1894. Zhe Soctety. 
FRANKFURT.—Bericht iiber die Senckenbergische naturfor- 
schende Gesellschaft in Frankfurt am Main, 
1893 ; also Katalog der Reptiliersammlung in 
Frankfurt Museum. The Society. 
GLasGow.— | ransactions of the Geological Society of Glasgow. 
Vol. 9, part 2, 1893. The Soctety. 
Proceedings of the Philosophical Society of Glasgow. 
Vol. 24, 1893. The Soctety. 
Gigss—eN.—Neunundzwanzigster Bericht der Oberhessischen 
Gesellschaft fiir Natur und Heilkunde. 1893. 
The Society. 
GorLITz.—A bhandlungen der Naturforschenden Gesellschaft zu 
Gorlitz. 1893. Zwanzigster Band. 
The Soczety. 
Hatrrax, N.S.—Proceedings and Transactions of the Nova 
Scotian Institute of Science. Vol. 1, part 2, 
1892. The Institute. 
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Hatite.—Leopoldina, Amtliches Organ der Kaiserlichen Leo- 
poldino-carolinischen Deutschen Akademie der 
Naturforscher Achtundzwanzigster heft, 1892. 

The Academy. 


Kizew.—Memoires de la Société des Naturalistes de Kiew. 
Vol. 12, parts 1 and 2, 1892; vol. 15, 1893; 
and vol. 18, part 1, 1893. The Society. 


KHaArRKow.—Travaux de la Société des Sciences Experimentales 
a Université de Kharkoff. Vol. 20, 3 parts, 
1892-93 The Soctety. 


LauSANNE.—Bulletin de la Société Vaudoise des Sciences 
Naturelles. Vol. 29, Nos. 110-113, 1893. 
The Soctety. 


Lerpsic.—Mitteilungen des Vereins fir Erdkunde zu Leipzig. 
1892, The Soczety. 


Lonpon.—Quarterly Journal of the Geological Society. Vol. 
49, parts 2-4, 1893 ; and vol. 50, part 1, 1894; 
also, List ot Fellows for 1893. Zhe Soctety. 

Journal of the Royal Microscopical Society, parts 
3-6, 1893 ; and part 1, 1894. The Soczety. 
Transactions of the Zoological Society of London. 
Vol. 13, parts 5-8, 1893-94. Proceedings, 
part 4, 1892 ; parts 1-4, 1893-94. 
The Society. 

MANCHESTER.— Journal of the Manchester Geographical Society. 
Vol. 8, nos. 4 12, 1892; vol. 9, nos. 1-6, 1893. 

The Society. 
Transactions of the Manchester Geological Society. 
Vol. 22, parts 8-15, 1893-94. The Soczety. 

MELBOURNE.—Proceedings of the Royal Society of Victoria. 
Vol. 5, 1893; and vol. 6,1894. The Society. 

Mapison, U.S.A.—Transactions of the Wisconsin Academy of 
Science, Arts, and Letters. Vol. 9, parts 1 and 
271883. The Academy. 
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MERIDEN, Conn., U.S,A.—Meriden Scientific Association ; 
Annual Address, 1892. The Association. 

Mexico.—Annario del Observatorio Astronomico Nacional de 
Tacubaya. Ano 14, 1893, and Boletin, vol. 1, 
nos. 13, 14, and 16, 1883. The Director. 

Moscow.—Bulletin de la Société Impériale des Naturalistes de 
Moscou. Nos. 1-3, 1893, The Soctety. 


Mapras.—Report of the Government Central Museum, for the 
year 1892-3. 
The Superintendent of the Museum. 
New York.—Annals of the New York Academy of Sciences. 
Vol. 7, nos. 1-5, and vol. 8, nos. 1-3, 1893. 
The Academy. 
Bulletin of the American Geographical Society. 
Vol. 24, no. 4, part 2, 1892; vol. 25, nos. I-4, 
1893. The Society. 


NANTES.—Bulletin de la Société des Sciences Naturelles de 
L’ouest de la France. Vol. 3, nos. 1-4, 1893. 
The Soctety. 
Ortawa.—Geological Survey of Canada; Annual Report. 
Vol. 5, parts 1 and 2, and 5 maps, 1893. Cata- 
logue of Section I. of the Museum, 1893 ; also 
catalogue of a stratigraphical collection of 
Canadian Rocks, 1893. The Director. 


Papua.—Atti della Societa Veneto-Trentina di Scienze Natu- 
raliin Padova. Series 2, vol. 1, fasc. 2, 1894 ; 
and Bullettino. Vol. 5, no. 3, 1893. 
The Society. 


PHILADELPHIA. — Proceedings of the Academy of Natural 
Sciences of Philadelphia. Part 3, 1892, and 
parts 1 and 2, 1893. The Academy. 

Proceedings of the American Philosophical Society. 
Vol. 31, nos. 140-141, 1893. The Soctety. 
Transactions of the Wagner Free Institute of 
Science. Vol. 3, part 2, 1892. Zhe Institute. 
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Pisa.—Atti della Societa Toscana di Scienze Naturali Processa 
Verbali. May, 1893, till January, 1894. 
The Soctety. 
Rome.—Atti della Reale Accademia dei Lincei. Vol. 2, 1 
semestre, fasc. 7-12, 1893; and 2nd semestre, 
fasc. 1-12, 1893; vol. 3, Ist semestre, fasc, 1-7, 
1894. The Academy. 
Bollettini della Societa Romana per gli Studi Zoo- 
logici. Vol. 2, parts 1-8, 1893. 
The Soctety. 
Journal of the British and American Archzologicai 
Society of Rome. Vol. 2, no. 3, 1893. 
The Soctety. 
RocuHestTer, N.Y.—Proceedings of the Rochester Academy of 
Science. Vol. 2, part 2, 1893. 
The Academy. 


REIGATE.—Proc. of the Holmesdale Natural History Club for 
1890-92. The Club. 


STOCKHOLM.—Royal Swedish Academy; Handlinger. New 
series, vol. 22, parts 1 and 2, 1886-87; vol. 23, 
parts 1 and 2, 1888-89 ; vol. 24, parts 1 and 2, 
1890-91; Bihang. Vols. 14 to 18, in 20 parts, 
1889-93 ; Ofversight. No. 46, 1889; no. 47, 
1890 ; no. 48, 1891; no. 49, 1892 ; Lefnadsteck- 
ningar Vol. 3, part 1, 1891 ; Fdérteckning ofver 
innehallet, 1826-83, 1884. The Academy. 
San Francisco.—Procedings of the California Academy of 
Sciences. Series 2, vol. 3, part 2, 1893 ; Occa- 
sional Papers. Vol. 3 and 4, 1893. 
The Academy. 
SANTIAGO DE CuiLE.—Verhandlungen des Deutschen Wissen- 
schaftlichen Vereines. Vol. 2, parts 5 and 6, 
1893. The Society. 
STAVANGER.—Stavanger Museums Aarsbereting for 1892. 
The Trustees. 


16 Books Recewed. 


Toxkio.—Mittielungen der Deutschen Gesellschaft fir Natur- 
und Volkerunde Ostasiens in Tokio. Vol. 6, 
parts 51, 53, 1893. The Soctety. 


Topeka, U.S.A.—Transactions of the Kansas Academy of 
Science. Vol. 13, 1891-92. The Academy. 


ToronTo.—Transactions of the Canadian Institute. Vol. 3, 
part 2, 1893, and 5th Annual Report, 1892-3. 
The Institute. 


Trieste.—Bollettino della Societa Adriatica di Scienze Natural. 


Vol. 14,1893, The Soctety. 
VenicE.—La Notarisia Commentario Ficologico. Nos. 1-6, 
| 1893. The Editor. 


ViennA.—Verhandlungen der Kaiserlich-Koniglichen Geolo- 
gischen Reichsanstalt. Nos. 2-18, 1893; and 
nos. 1-4, 1894. The Soctety. 

Verhandlungen der Kaiserlich-Koniglichen Zoolo- 
gische-Botanischen Gesellschaft in Wein. Vol. 


43, parts I and 2, 1893. The Soczety. 
Jahres-Katalog pro 1894, des Wiener Botanischen 
Tauschivereines. The Soctety. 


WasuHINGTon.—United States Geological Survey, Annual Re- 
port, 1889-1890. Part 1, Geology; part 2, 
Irrigation. Bulletins, nos. 82-85, 1891-92. 
Mineral Resources of the United States. 1891. 
Monographs, no. 17, Flora of the Dakota 
Group, 1891; no, 18, Gastropoda and Cephalo- 
poda of the Raritan Clays and Greensand 
Marls of New Jersey, 1892; no. 20, Geology of 
the Eureka District of Nevada, 1892. 

The Dtrector. 
Smithsonian Publications. Report of the United 
States National Museum, i890. Bulletins of 
the Museum, no. 39, parts a to g, 1891-92, and 
no. 40, 1892. Smithsonian Contributions to 
Knowledge, no. 842, The Application of Inter- 
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ference Methods to Spectroscopic Ieasure- 
ments, 1892, Miscellaneous Collections, vols. 
34 and 36, 1893. Bureau of Ethnology, Annual 
Reports, 1886-87 and 1887-88. Bibliography 
of the Chinookan and Salishan Languages, 
1893. Annual Report of the American His- 
torical Association, 1891. United States De- 
partment of Agriculture, Report of the Secre- 
tary, 1891. Division of Ornithology and 
Mammology, Bulletins 3 and 4. Division of 
Botany, vol. 4, 1893, and vol. 1, no. 8, 1893. 
Contributions from the United States National 
Herbarium, vol. 4, 1893, and vol. 1, no. 8, 1893, 
Transactions of the Anthropological Society of 
Washington, vol. 3, 1885. 


The Institution. 


York.—Reports of the Yorkshire Philosophical Society, 1892 
and 1893. The Soctety. 


ZuricH.—Vierteljahrschrift der Naturforschenden Gesellschaft 
in Zurich. Parts 3 and 4, 1892, and 1-4, 1893: 
Neujahrsblatt, 1893. The Society. 


From Rost. Lioyp PaTrerson, Esq., J.P., F.L.S.—Proceed- 
ings of the Linnean Society, 5 parts, 1883-92. 
Journal of the Society—Botany, vol. 20, nos. 
130 and 131, and vols. 21-25. Also Zoology, 
vol. 18, vol. 19, parts 108-113 and 115, vol. 20, 
parts 116-125 ; vol. 21, parts 126-131 ; vols. 22 
and 23, and vol. 24, parts 149-156, 1884-1893. 
Meyen’s Botanical Geography, 1846. 


From VuHos. Workman, Esq., J.P.—Exploration Scientifique 
de la Tunisie, 2 parts 8vo. and 1 part folio 
(figures of cretaceous fossils). 


18 Books Received. 


From G A. Hort, Esq., Manchester.—Vasey’s Monograph of 
the Grasses of the South-west of the United 
States, 2 vols., 1890-91. Also, Grasses of the 
Pacific Slope, 2 vols., 1892-93. Agricultural 
Grasses and Forage Plants of the United 
States, and Contributions to the United States 
National Herbarium, 2 parts, 1892-93. 


BELEAST 


NATURAL HISTORY & PHILOSOPHICAL SOCIETY 
SESSION 1893-4. 


20th October, 1893. 


Proressor M. F. FirzGeratp, B.A., M.I.C.E., President, in 
the Chair. 


Rev. Dr. Stokes, M.R.I.A. Professor of Ecclesiastical History, 
T-.€:D:, delivered a ‘lecture, entitled 


Sols PATRICK AND THE VALLEY OF THE BOYNE.” 


Rev. Dr. Stokes, who wascordially received, said it had been 
oftentimes remarked that Irishmen had been incurious about 
their own country, about their own antiquities, about their own 
nationality, and the thing was too true. If they wanted to 
know how true it was, let them ask how many people in that 
room had ever seen that most wonderful specimen of caligraphy 
in the world, the Book of Kells, and he ventured to say that 
the people who had seen it were very few—he could count 
them on the fingers of both hands—and yet that wonderful 
book lay for inspection by every visitor to the library of Trinity 
College, Dublin. They treated such antiquities with the 
supremest neglect, although, at the same time, the very men. 
who treated the Irish antiquities with neglect would be found 
crowding the Royal Academy in London, or crowding the 
museums of France and Germany. How many persons had 
ever visited the valley of the Boyne, and crossed it, the place 
which changed the history of Europe? And yet Lord Macauley 
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thought it worth while to come and spend his holidays in that 
most beautiful valley. He lost patience here with the Irish 
people, for thousands amongst them went every year to visit 
England, and hundreds of Belfast people were to be found every 
year at Harrogate enjoying its springs. And yet those very 
people had not seen the mountains around Lough Derg, and 
in the centre of Ireland, which was about two hours’ run from 
this city, the scene of the wanderings of St. Patrick in the 
valley of the Boyne. But they were not the offenders. The 
offenders were the directors of the Irish railways. He hoped 
if there was one present that evening that he would search his 
own heart and examine his own conscience, and confess in the 
most primitive Christian manner before this congregation. 
Irish traditions stated that St. Patrick was a gentleman and that 
he came of decent people. About the years 431 or 432 St. Patrick 
sailed from France to Ireland. He first landed at the point of 
Wicklow where there was a great strand, called the Murrow. 
Wicklow was greatly resorted to at the present day by riders of 
horses and for the manceuvres of the Dublin and Wicklow 
Militia Artillery. The Irish people did not receive St. Patrick 
very cordially when he landed. They saluted him with volleys 
of stones, one of which struck one of his companions. He 
laboured there and founded a church, and then wandered along 
the East coast of Ireland for a few months. Then about the 
' spring of the year 431 or the year 432 he landed at the River 
Boyne, and proceeded to survey the shores and to examine its 
beauties. He might inform them that the Boyne sprang from 
a well dedicated to the Holy Trinity, about which there was a 
curious legend, namely, that if anyone went near that well 
except the King he or she should lose their sight. However, a 
body of men called the Irish Ecclesiastical Committee were 
formed in Ireland, and he might say that they were even worse 
than the Danes. They destroyed everything, even sanctuaries, 
but they vanished off the face of the earth. St. Patrick sailed as 
far up the Boyne as he could, when he was stopped by the rapids 
which were on the river in every direction. He travelled in a 
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kind of boat called a coracle, and they could still see some of 
those peculiar boats used on the South and West coasts of 
Ireland, and not only there but on the Shannon. The first 
spot he came to was that on which modern Drogheda now 
stood, and he afterwards came to Oldbridge, where a monument 
marks the spot where King William was wounded by a cannon 
ball on the evening of the 1st July, 1690. It might not be 
exactly known how that battle was won. The night before the 
battle of the Boyne King William was informed that there would 
be a difficulty in getting across the Boyne in consequence of there 
being only one bridge at Slane, which, however, was guarded 
by a small body of men under King James. He accordingly 
sent the Duke Schomberg’s son, with twelve thousand men, 
who on the following morning, in conjunction with King 
William’s force, completely crushed the six hundred men who 
guarded the bridge, and secured the place. There was a place 
above that called Rossnaree, St. Patrick followed on to Slane. 
Doubtless a tord existed where the bridge remains. He was 
seeking Tara, the capital of the country, and he selected the hill 
of Tara, which was then the highest hill in the County of 
Meath, and on that hill he raised up a statue against Celtic 
paganism. Looking up the Boyne, they could behold a 
series of views which were unsurpassed in Ireland for beauty. 
They could go along the Boyne’s banks, either in the early 
spring, when the primroses decorated the ground, or else when 
it lay sweltering beneath the summet sun, or in the autumn, or 
in the middle of winter, and they would find a place along the 
banks of the Boyne rich in all things which could alone interest 
them. There was a house erected in that place for the recep- 
tion of George IV. He considered it a pity that the Royal 
visits should be so infrequent that houses had to be erected for 
their reception. The ruins of Castle Dexter and Dunmore 
Castle could be seen further up. In fact, the whole banks of 
the Boyne were marked by one long series of castles, placed 
there by the Norman conquerors, and proving that the Boyne 
was for some time a very important boundary to the English. 
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Some of them were magnificent specimens for an archeologist, 
rivalling the ruins of Conway and Carnarvon themselves. If 
they took a tour round the Boyne they would thank the 
lecturer for having told them of St. Patrick and the valley of 
the Boyne. 

The lecture was profusely iliustrated by special lantern slides, 
the lantern being manipulated by Mr. James M‘Cleery, of the 
Y.M.C.A. Camera Club. Some of the illustrations were of the 
raths, round towers, and cromlechs at present in existence, of 
which the lecturer gave a very clear explanation. 

Mr. W. Gray moved a vote of thanks to the lecturer, and in 
doing so said he had accompanied him on some of his archzo- 
logical excursions, and he had always found him to bea very 
pleasant and agreeable companion. They all hoped it would 
not be the last time that he would favour them with a lecture. 

Mr. W. H. Patrerson seconded the motion, which was 
passed by acclamation. 
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2nd November, 1893. 


PROFESSOR FITZGERALD, B.A., M.I.C.E., President, in the 
Chair. 


Mr. L. L. Macassgy, B.L., C.E., gave a Lecture on 
THE MOURNE WATER SCHEME. 


THE LECTURER, in opening, said he only intended to give a 
brief description of the salient points of the scheme sanctioned 
by Parliament during the last summer. Having regard to the 
season of drought through which they had just passed, it would, 
he thought, be deemed a wise and proper measure on the part 
of the Commissioners to augment their supply. The popula- 
tion of Belfast was about 280,000, of which 260,000 were 
within the borough proper. The quantity of water consumed 
by them was 36 gallons per head per day, which, though it 
looked liberal, was not an extravagant supply considering that 
it covered both domestic and manufacturing wants. In Dublin 
the consumption was 40 gallons per day per individual, while 
in Glasgow it was something like 50 gallons. The Commis- 
sioners found the population and requirements of the city 
increasing, and determined to secure a supply of water which 
would enable them to meet any contingencies for some years to 
come. Every district capable of affording a good supply in the 
counties of Antrim and Down had been carefully examined, 
and it was only after a very painstaking comparison that the 
Mourne scheme was adopted. By the Act of 1893 the Commis- 
sioners took control over 9,000 acres of gathering ground in 
the Mourne Mountain district, embracing the Kilkeel and 
Annalong Rivers. The rainfall in this district was consider- 
ably greater than that in Belfast owing to the greater elevation. 
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In Belfast the average rainfall in the year, taken from the 
gauge at the Queen’s College, was some 34 or 34% inches, but 
in the neighbourhood whence it was proposed to take the 
water—some 1,500 feet above the ordnance datum of low water 
—it was much more. For instance, in the past year, which, as 
they knew, had been a dry one, the rainfall in Belfast had been 
28 inches, while on the mean level of the proposed catchment 
area it was 54 inches. Allowing 15 inches as a margin for 
waste there would be 39 inches left as water which might be 
collectable. A further deduction, however, must be made for 
very heavy floods, the water of which could not be stored. 
Therefore a calculation was based on a rainfall of 28 inches, 
which gave something like 16,000,000 or 17,000,000 gallons 
per day. The gross consumption in Belfast at present was 
from 10,000,000 to 10,500,000 gallons per day, so that the new 
supply would enable the Commissioners to satisfy the wants of 
a population more than double that of Belfast at present. But, 
-in addition, other catchment areas adjacent might be taken in 
if occasion arose, and a supply of water amounting to 30,000,000 
gallons a day could be brought into the city. So that, though 
the scheme as at present contemplated was an ample one for all 
estimated future wants, it was also an expansible one which 
could be made to meet the most severe demands upon it due to 
the rapid growth of population during the next half century. 
The character of the district was one well suited to the pur- 
poses of a water supply. The slopes generally are steep, and, 
though there are patches of bog, one of the worst of these 
patches was excluded from the area over which the Commis- 
sioners had taken control. ‘he water, however, might be 
slightly coloured by peat. But, judging from results, it seemed 
as if the sand carried down from the higher levels, which were 
particularly sandy, acted in the course of the water in such a 
way as to carry the peat down and subside it. In a valley 
called the Happy Valley, or Silent Valley, it was proposed to 
construct a large reservoir. ‘This reservoir would be about two 
hundred acres of water surface, seventy feet deep against the 
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embankment—about the same depth as the deepest reservoir at 
Woodburn. The embankment is five hundred yards long, and 
the maximum depth of the reservoir would be eighty-five feet. 
Its capacity would be something like two’ thousand million 
gallons. This would represent about the total capacity of all 
the Commissioners’ reservoirs at Carrickfergus and Stoneyford. 
The Commissioners had also the power to make a reservoir in 
the Annalong valley, though they did not propose to do so just 
now. The only condition by which the Commissioners were 
bound in reference to water rights was to give a supply to the 
village of Kilkeel—a condition which Lord Kilmorey, the 
‘owner of the land, desired to have made. There were no mills 
or farms to be supplied, and in fact there would be no waste or 
alienation of any considerable part of the water.. The Commis- 
sioners had succeeded in doing what no other corporation in 
England or Scotland had done—namely, to get the water 
rights almost totally devoid of the usual obligations as to supply 
to adjacent interests. With regard to the quality of the water, 
most satisfactory reports upon analysis had been issued by Mr. 
Robert Barklie and Professor Dewar. The latter eminent 
authority—the most eminent probably on water questions—had 
gone over the whole district and examined it thoroughly. He 
described it as one of the most favourable districts for a water 
supply he had ever seen. The lecturer then described the 
method of construction of the conduit which is to bring the 
water from the district to Belfast. The main conduit will be 
344 miles in length, of which 164 miles is what is technically 
known as ‘cut and cover,” 12 miles steel pipes and the balance 
of 64 miles is tunnel. The interior of the conduit in both 
.cut and cover’’ and tunnel portions will be concrete. A 
service reservoir will be constructed at the ‘‘ Half-way House’’ 
~on the Ballynahinch Road, some three or four miles from 
Belfast. It will have a capacity of some 70 million gallons, or 
about a week’s supply at the present rate. The Commissioners 
have obtained powers to discharge water into all rivers along 
their line so that there will be no difficulty with flooding, &c. 
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It is not proposed to construct this large reservoir in the Happy 
Valley immediately. The first object is to make the conduit 
and establish connection between these rivers and the town, so 
that a large amount of water could be brought in without being 
stored—water obtained from the ordinary flow of the rivers. 
It is estimated that the work will cost about £750,000, and 
having regard to the large sums which have been and are being 
expended in towns like Glasgow, Liverpool, Birmingham, and 
Manchester, the expense for the quantity of water available is 
very moderate, simply because the circumstances are very 
favourable in this district as compared with many others. In 
conclusion, the lecturer paid a high tribute to the care, intelli- 
gence, foresight, and watchfulness exhibited by the Commis- 
sioners.and by their able Secretary, Mr. Hamilton, in connection 
with the scheme and the negotiations necessary to secure its 
authorisation by Parliament. He also spoke highly of the 
former services to the Trust of the late Mr. Colligan, and 
expressed the belief that the death of that gentleman was 
deeply regretted by all his brother Commissioners, and regarded 
by them as a real loss to the Trust. 

Professor FirzGERALD — Before calling upon any of the 
gentlemen to take part in the discussion, I will read a letter 
which Mr. Young has received from Professor Letts. It is as 
follows :—“ I very much regret that I cannot beat the Museum 
this evening, and so shall miss the pleasure of hearing Mr. 
Macassey’s paper, which I am sure will be most interesting. I 
should have liked to say a few words in the discussion following 
the paper, because, as you know, I take a great interest in the 
subject of the Belfast water supply, and have some very strong 
opinions on the subject, which I have not hesitated to express. 
As I canot be present in person, may I ask you to read to the 
meeting tke following remarks:—In the first place, I very 
much regret to say that the present supply, bad enough as it 
used to be, has become decidedly worse of recent years. Taking 
the quantities of free and albumenoid ammonia as indices of 
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organic, and therefore of dangerous pollution, I have found the 
following amounts expressed in parts per million :— 
1885-86. 1892. 1893. 
Free ammonia cee agah Mw At@O 02 005 
Albumenoid ammonia iG de (ANG 20 °21 
These figures become more eloquent when I tell you that a 
very high authority on water analysis says—‘ Free ammonia 
being absent or very small, a water should not be condemned 
unless the albumenoid ammonia reaches something like ‘1o 
parts per million. Albumenoid ammonia above ‘10 begins to 
be a very suspicious sign, and over ‘15 it ought to condemn a 
water absolutely.’ Belfast is badly in want of a new water 
supply, aud I rejoice that the Commissioners have decided to 
push on the Mourne scheme with all haste. The ratepayers 
ought not to object to an additional tax for the purpose, and I 
am convinced that they would not do so if they knew how bad 
the present supply is and what serious risks they run by its 
consumption. As to the excellence of the Mourne water there 
can be no question, as I have proved by my own analysis. I 
am indebted to Mr. Thompson, of Glassdrummond, for collect- 
ing the sample of Kilkeel River water, of which I append the 
following analysis:—Kilkeel River water, 1893; the sample 
was Clear, colourless, and with no sediment. Total solids, 6-4 
grains per gallon. Hardness, temporary, 0; permanent, I; 
total, 1. Chlorine, 0°8 grains per gallon; ammonia, free, ‘oo ; 
albumenoid, ‘06. It is in fact a water of great organic purity, 
collected from an area where, I believe, there is no chance of 
dangerous pollution, and in every way fitted for the wants of a 
large town like Belfast. Not only is it a splendid drinking 
water, but owing to its remarkable softness it is pre-eminently 
suitable for industrial purposes, such as washing and scouring 
linen and for supplying steam boilers. In connection with the 
subject of hardness, I have made a calculation which may 
interest the audience this evening. If we suppose that each 
individual of the 273,000 inhabitants of Belfast uses one gallon 
of water daily for washing purposes, then taking the hardness 
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of the water as 7°5, the total waste of soap amounts daily to 
2,925 lb., while with the Mourne water the waste would only 
be 390 lb. In a year these figures reach the totals 1,067,625 
and 142,350 respectively. Further, taking soap as costing 3d. 
per lb., the annual expenditure of the total population on this 
commodity amounts, on the above assumption, to £13,340, 
whereas with the Mourne water the cost will only be £1,779, 
a saving per annum of £11,561. At this rate the money saved 
the ratepayers in soap would very soon cover the total outlay 
for the new scheme. In conclusion, it is my firm belief that 
the new water supply, coupled with the new drainage scheme, 
will have a very marked influence in lowering the death rate of 
the city, which, as everyone present knows, is far too high, and 
I also think that their influence will be specially felt in check- 
ing the amount of typhoid fever which is so prevalent in the 
town that I believe Belfast now enjoys the very unenviable 
reputation of being the premier town in the kingdom as regards 
the amount of this disease.” 

The only remark I have to make is that I have myself been 
frequently in those mountains, and have found that the water 
is very tempting to drink. One is disposed to take a great 
deal too much water without diluting it with anything else. 

Professor EverettT—I feel much obliged to Mr. Macassey 
for the remarkably interesting sketch he has given us of a 
scheme that seems so utterly free from any weak point. I have 
done my best to find out weak points, but I cannot see any 
suspicion of one. I think the Commissioners have been very 
quick about the matter. Quite recently they were discussing 
whether the best supply would be got from the Mourne district 
or from Lough Neagh, but they have now got everything cut 
and dry and carried by Parliament with wonderful complete- 
ness. I should like to ask Mr. Macassey how many storage 
reservoirs there are? (Mr. Macassey—One storage and one 
service; the numbers on the diagram are Parliamentary num- 
bers). As to the quality of the water, anyone who has lived at 
Newcastle can bear witness that the water there is remarkably 
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soft for washing and good for drinking, and this site appears to 
be the very best from which water could be obtained. 

Dr. Linpsay—I have only one opinion with regard to the 
scheme which Mr. Macassey has explained to us in such a lucid 
manner—that it is the right and natural one. It has, among 
other merits, the great merit of offering prospective finality. I 
am only expressing my own private opinion, but I do not think 
we can consider our present supply more than about third- 
rate in quality. It is a fairly pleasant water, but it contains a 
large amount of vegetable matter. If filtering 1s done it is a 
moderately good water. The effect upon the health of Belfast 
with the Mourne scheme will be most beneficial. Our death- 
rate is certainly 5 per 1,000 too high. We have a great deal 
too much typhoid, and we have also to face the possibility of 
cholera coming here. Any precaution taken against cholera 
would reduce the amount of typhoid and other diseases. I 
should like Mr. Macassey to mention the time it would take for 
the carrying out of this work. We heard eight years, but it 
would be extremely desirable that that time should be shortened 
if possible. 

Mr. JoHN Brown—I have listened with great interest to Mr. 
Macassey, particularly as I am very well acquainted with the 
district to be taken in by this scheme. There was one state- 
ment made which gave me very great pleasure—namely, that 
peat was a wholesome addition to the water, in fact, necessary 
in order to make it wholesome ; because I think I can guarantee 
from an intimate knowledge of the district there will be a very 
large amount of peat. I have got a sample here of Mourne 
water which was taken after six hours’ rain in July, 1892, and 
a second sample taken after the flood had settled a little. This 
latter is not so visibly black. These are not taker from one of 
the rivers which the scheme passes round, but from a river 
about a mile and a half from Annalong. The audience need 
not congratulate themselves upon that point, because all these 
rivers are alike, all rise in large peat bogs, which are stirred up 
as the rain comes down. I gathered from Mr. Macassey that 
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he anticipated that this peat will settle. I do not know whether 
he expects it will settle in the reservoirs, or in the conduit, or 
in the people. My opinion is that peat does not settle rapidly. 
These rivers run down very rapidly, and what comes down in 
the shape of clear water is really spring water, filtered through 
the sandy parts of the mountains, whereas the dirty water is 
peaty water that comes down direct off the surface. I do not 
wish to throw any cold water on the scheme ; I merely wish to 
point these things out for the information of the citizens who 
have to pay for the work, and I, of course, leave it to the 
engineers to say what is going to be done with the peat which 
contaminates I may say, from an approximate calculation, three 
parts of the water flowing down the mountain rivers in the 
district. from which the new supply is to be taken. 

Mr. Conway Scotr—I am, and always have been, in favour 
of the Mourne scheme. Mr. Macassey says adopt the Mourne 
scheme for one reason, and one reason only—your present 
supply is too small. Granting that, I say there is another 
reason, and a more important reason, that your present supply 
is unsatisfactory (I do not wish to go the length of Professor 
Letts or Mr. Brown), it is not a good drinking water. I think 
it is an absolute necessity to get a new water supply, and there 
is no place where you will get such a supply as at the Mourne 
mountains. Regarding the objection raised by Mr. Brown, I 
do not know that you will go anywhere without getting bog, 
but if the Water Commissioners have purchased out all the 
ground at low rates, why not spend a few more thousands and 
cut the bogs out altogether ? 

Mr. Francis CurLtEY—I would like, Mr. President, to ask 
Mr. Macassey, through you, how it is that we have got such an 
inadequate supply from the Stoneyford scheme? If there is a 
large amount lost owing to the construction of the reservoirs ? 
and if it is a fact that an eminent authority gave very high 
certificates with regard to the Lough Neagh scheme, which 
were kept from the public? 

Mr. P. C. Cowan—On the whole, we have a fair working 
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supply of water in Belfast, and while many important indus- 
tries have been crippled or paralysed in Dublin on account of 
scarcity of water during the unusually dry season, I am not 
aware of any similar experience in Belfast. As regards the 
quality of the water coming off the Mourne mountains, Mr. 
Brown has put before you his experience of one river which he 
admits is not included in Mr. Macassey’s scheme. I would ask 
you to think of another stream in the same region, that which 
gives the water supply of Newcastle, County Down. I have 
never drunk better water, and I believe its excellence is well 
known to many of you. Is it not far more reasonable to expect, 
with a knowledge of the good quality of the Newcastle water, 
that the proposed new Belfast supply will be excellent than to 
take Mr. Brown’s sample from a stream not included in the 
scheme as representative ? It is well known that in every large 
scheme provision must be made to get rid of some unsuitable 
water, and I doubt not this will be attended to in the new 
works. It so happened that recently I had to take part in a 
committee room in the House of Commons in an opposition to 
some detail points of the Bill for the Mourne Water Supply, 
and I can assure you I was much impressed with the care and 
ability with which the interests of the citizens of Belfast are 
attended to by the Water Commissioners and by their secretary 
and engineer. 

Professor FirzGERALD—I think a great deal too much stress 
has been laid upon the bog stain in the water, which is only 
evidence that the water has been in bog, and does not prove 
that there is any harm in the water. I believe, as Mr. Scott 
said, it would be almost impossible to find a place absolutely 
free from bog and where you would not be able at some time 
to collect numerous specimens of water such as Mr. Brown 
produced. It occurred to me that if sandy soil will clear water 
so as to take out the bog stain, there is no obvious reason why 
it should not be done in this case, where you have got an 
Opportunity of passing it through large quantities of gravel 
afterwards, there being no restriction in the amount of natural 
gravel beds that could be taken outside the storage reservoirs, 
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Mr. GREENHILL—I inferred from Mr. Macassey’s remarks 
that he estimates that the present arrangement will provide for 
a double population of Belfast. I think if manufacturers 
increase their works as they have been doing in the past, it 
will require a very much larger quantity of water than double, 
assuming that the population of Belfast increases to twice the 
present number. Many wells in Belfast have become practi- 
cally dry, and those who have adopted the Commissioners’ 
water will not regret it. I had several cases under my imme- 
diate observation where the greatest possible advantage arose 
through taking the water from the Commissioners rather than 
from wells. With regard to the steel pipes, I would ask Mr. 
Macassey whether it would not be safer, instead of bringing the 
water in a large pipe, under an enormous pressure of. perhaps 
150 to 200 lbs. to the square inch, to bring it in sections, 
because if an accident occurred it would in all probability cut 
off the supply until the pipe was repaired. Would it not be 
therefore wiser, from a mechanical point of view, to use a 
number of small pipes side by side? 

Mr. Macassey—As regards the steel pipes which have been 
referred to, there is no doubt that chances of failure to the 
pipes would be reduced by having a number of small pipes. 
‘The objection is the matter of expense. It comes to be a 
matter of policy whether we save £10,000 and run the risk of 
a loss of £100 a year, or whether we shall spend £10,000 and 
not run the risk I have mentioned. It is proposed that at the 
risky places the pipes should be duplicate, so that in the case 
of a failure we could turn the supply and send it on. <As I 
mentioned in connection with the service reservoir, we reckon 
on the possibility of having a failure which may take a week to 
repair and be able to keep up the supply. As regards the 
Stoneyford scheme, it was framed to give about 3 or 34 million 
gallons a day, and it has given that by actual experience. 
There is no loss of water at Stoneyford. Ithink that what has 
given rise to the point is the fact that the Commissioners are 
bound to send down compensation water to the millowners. 
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The Commissioners in making up that compensation water are 
entitled to take credit for the flow of water off the lower district. 
That is the only loss of water, if you can call it so. The idea 
that the scheme has failed is an erroneous one, and I am very 
glad to have the opportunity of stating so here. Lough Neagh 
has also been brought into the discussion. It was suggested— 
in fact, stated—that some certificates had been obtained with 
respect to the quality of the Lough Neagh water (I presume 
this meant by the Water Commissioners), and that these had 
been suppressed. As I am fully conversant with everything 
that took place I am able to give a direct and emphatic contra- 
diction to that statement. The Water Commissioners never 
suppressed any document which came into their possession. 
They took the opinion of the most eminent authority on water 
questions (Professor Dewar), and he advised them not to get 
the Lough Neagh water. Mr. Robert Corry is quite right in 
his criticisms of my observations with regard to the construc- 
tion of the pipe part of the conduit. I did-omit to state that 
in the construction of the tunnel part, or of the “cut and 
cover” part, it would be a serious matter if in 25 or 30 years 
we had to make a new conduit, that is, on the assumption that 
we made the first one merely sufficient for the ten million 
gallons. It would therefore be better to make the work fully 
satisfactory at once. I come to the question of quality, and I 
feel myself in a very considerable difficulty, but I think the 
audience will be inclined to say that the weight of the evidence 
is rather in favour of the view that the Mourne water is of 
good quality. Professor James Dewar, F.R.S., is a man of 
immense experience, who has gone over the ground, not alone 
in fine weather, but in a heavy snowstorm. He says, on look- 
ing at the district, “ You will get a good quality of water there, 
suitable for domestic purposes,” and he further says, that the 
catchment is one of the best he has ever known. I ask the 
audience, then, to weigh the evidence. We have Mr. Gray, 
who knows a good deal about this district, plus Professor 


Letts, and we have Professor Dewar, one of the highest 
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authorities on the subject, whose opinion before a Parlia- 
mentary Committee on the question of the quality of 
water would pass a Bill or throw it out. And on the other 
hand, what have we? We have Mr. Brown’s bottles of black 
water, taken from a river with which the Commissioners do not 
propose to interfere. Some time ago a gentleman wrote a letter 
to the Northern Whig calling attention to the fact that some 
of this water was very boggy, and he sent a bottle to the office 
of the newspaper, inviting inspection. Well, I was informed 
by a friend who went to see this bottle about three days after 
it had been deposited that it afforded a remarkable proof of 
the fact I described to-night. He found that a lot of black 
stuff in it had settled in the bottle, and the remaining water 
was as pure as anyone could wish for. I think Mr. Brown 
was the gentleman who sent the water. As to Professor Letts’s 
communication about the quality of the Belfast water, no doubt 
the present supply from Stoneyford or Woodburn does not 
come from an area or areas equal in character to that in the 
Mourne district, but they will compare with many of the 
areas In operation in different places in England and Scotland, 
and you may look for a very fair quality of water. At the 
present time our water is nearly all filtered, but the works 
are not complete. Looking at the water which comes out of 
the filters it is bright and pleasant, and if the consumers got 
their pipes and cisterns well cleaned out there would, I am sure, 
be no complaint. Dr. Lindsay made an observation with regard 
to the influence of the water supply on typhoid fever. I cannot 
say whether he is wright or wrong in the conclusion he drew. 
Until the present it was admitted that the quality of water in 
Dublin was of a very high class, yet is it not a fact that Dublin 
headed the list in typhoid fever? I must conclude now by 
thanking the ladies and gentlemen present who have taken 
such a very strong interest in the details which I have had to 
submit to them. 
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PROFESSOR FITZGERALD, B.A., M.I.C.E., in the Chair. 


Mr. W. H. Patrerson, M.R.I.A., read a very interesting 
Paper on 
THE ANCIENT SHELL MOUNDS AT ROSAPENNA, 
COUNTY DONEGAL. 


Tue Lecturer illustrated his remarks by a numerous collection 
of “finds,” which he presented to the Museum. The “finds” 
were diverse in their character, and their association with the 
early inhabitants of this district was very evident. For the most 
part they were fossilised remains of animals, which, according 
to Mr. Patterson, had enjoyed life about the 9th or roth 
centuries. ; 

Mr. Wo. Gray, M.R.I.A., said that Mr. Patterson’s paper 
referred to phenomena well known round the country, and 
were associated with sand dunes, he might say, wherever to be 
found. He agreed with Mr. Patterson that the remains belonged 
to the 9th or ioth centuries, and clearly did not belong to the 
period three or four hundred years before Christ, such as the 
remains found at Ballintoy and Dundrum. 


REPORT OF Mr. A. Tate, C.E., 
Delegate from Belfast Natural History and Philosophical 
Society to Meeting of British Association at Nottingham, 


1893, on the Conference of Delegates of the Corresponding 
Soczeties at that Meeting. 


As the Delegate from your Society to the Corresponding 
Society's Committee of the British Association, at its last 
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meeting, held in Nottingham, I have been requested by your 
Secretary to give you some information in regard thereto. 

In the opening remarks of the Chairman of this Conference, 

Dr. Garson, reference was made to what he considered an 
inadequate appreciation by the Societies of the privileges and 
advantages of joining in these Conferences. Among these he 
specially mentioned the great advantage it was to the workers 
in the various Societies to have the titles of their papers 
printed and published in the annual reports of the British 
Association. He also mentioned that the transactions of the 
various Corresponding Societies were bound and kept available 
for reference in the library of the British Association at Burling- 
ton House. But, surely, the claim for advantage should not be 
deemed to end with the benefit to the authors of these papers, 
but might be shared by all the members of the different 
Societies, and an even larger public outside them. To give 
some idea of what this possible benefit means—a reference to 
the list of papers in but a single volume of the British Associa- 
tion reports, that of the Edinburgh meeting, the latest pub- 
lished—lI find that in it are included the titles, authors’ names, 
&c., of about 500 papers, and these classified under the different 
sections of the Association from A to H. 
_ Supposing that a member of our or any other of the allied 
Societies desired information in regard to any subject, at the 
_ time of special interest to this member, a reference to these 
lists in some of the back volumes of the British Association 
reports would, not improbably, open up to him or her a means 
of obtaining what was desired, or some help towards it. 
Attendance at Burlington House would not be indispensable. 
An application to the Secretary of the Society would, no doubt, 
at once receive a favourable response. 

The Conferences commenced to be held in 1886. The 
number of Societies now in correspondence is 86. Belfast for 
many years has had this Society and the Belfast Naturalists’ 
Field Club joining in the good work and sending delegates to 
represent them. 
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In section A, Mr. Symons, Chairman of the Committee in 
connection with Meteorological Photography, stated that they 
had received, in all, 467 photographs of clouds, and that the 
Committee did not press for more. They intended to select 
the typical ones and have them brought toa uniform scale in 
order to promote their general utility. In the Committee’s 
report the study of the changes in the high level clouds is 
mentioned as the only branch needing further elucidation, and 
as this was a work of considerable difficulty, requiring special 
skill, appliances, and much leisure, it would be specially pro- 
vided tor. Very high commendation has, however, been given 
to the photographs of this class furnished by an Irish gentle- 
man, Mr. Greenwood Pim, of Dublin, whose further offer of 
aid has gladly been accepted. 

The great want felt was for an efficient atlas of the higher 
clouds. The Committee sought for power to arrange for the 
publication of a provisional atlas as a commencement. The 
available funds, however, at the Nottingham meeting appear 
not to have sufficed to permit of an enlarged grant to this 
Committee. 

There is still a need for further photographs of lightning 
The report affords a full explanation of what has been done in 
this direction, and the best method to be adopted. 

In section C the representative of the Geological Photography 
Committee stated that they were publishing their fourth report 
this year. They had received 40 new photographs, making the 
total collection 846, and their appeal had been more successful 
than in any previous year, but there was still much to be done, 
and he hoped the Delegates would stir up their Societies on 
this point. As to the best camera, the most portable was to be 
preferred. Many photographs had been sent in without the 
name of the Society, of the photographer, or of the place 
photographed. It had been decided not to lend any more 
photographs to the Societies unless duplicates were furnished. 
The Committee are ready to receive any good photographs, 
irrespective of size. It was a satisfaction to know that in the 
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collection several of our Belfast members had rendered good 
aid, and I noticed with pleasure this year some admirable 
enlargements from negatives made by one of our lady members. 
Mr. William Gray, who is a member of this Committee, will, I 
am sure, be glad to give any needed information and to take 
charge of and forward any photographs entrusted to him. 

The Erratic Blocks Committee, although in existence for 21 
years, still finds many gaps in the information supplied to 
them, and complaint is made that from many districts no 
reports whatever have been received. I fear we cannot claim 
to have done much to aid this inquiry, and yet a good field for 
observation and report was open before us. I hope that those 
of our members (and there are several) who have the requisite 
opportunity and skill will not lose sight of this work in the 
near future. 

In section D the subjects of the protection of wild birds’ eggs 

and the disappearance of native plants received attention. 
Among the novel suggestions made, specially in reference to 
the first subject, was to utilise for this object the teaching of 
the young in Board and other schools. As regarded the latter, 
it was reported that the wild maiden-hair fern had been found 
near Morecambe Bay. 
- In connection with the question of Museums, the possibility 
and desirability of having support given to local Museums 
through the Technical Instruction Acts was suggested, and the 
suggestion favourably received. The reading of papers on the 
contents of these local Museums, in their separate departments, 
was recommended by the chairman, with a view to their being 
catalogued in the Association lists, and thus brought under 
the notice of workers in the same subject elsewhere. ‘This 
would be specially desirable where, as is often the case, the 
local Museum is rich in the materials pecudzar to its neigh- 
bourhood. 

In section F reference was made to the Ordnance Survey 
maps and to the insertion therein of matters of archeological 
interest. As there is a new survey of this district at present in 
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progress those of our members who are experts in this subject 
will, I doubt not, be glad to take advantage of the opportunity 
to have all omissions within their knowledge supplied. 

In section H the principal subject was the Ethnographical 
Survey of the United Kingdom. The Chairman of the Con- 
ference, who was alsoa member of this Committee, in especially 
drawing the attention of the Delegates to its work and the first 
report, just issued, hoped they would bring it before their 
respective Societies ; as the kind of work required is essentially 
local and such as would give greater scope for investigation to 
the members of their Societies the intention of the Committee 
is shortly stated in the report as follows :— 

““The Committee propose to record for certain omni 
villages, parishes, or places, and their vicinity— 

(t) Physical types of the inhabitants ; 

(2) Current traditions and beliefs ; 

(3) Peculiarities of dialect ; 

(4) Monuments and other remains of ancient culture ; 

(5) Historical evidence as to continuity of race.” 

Asa first step, the Committee desire to form a list of such 
places in the United Kingdom as appear especially to deserve 
ethnographic study, out of which a selection may afterwards 
be made for the Survey. The places which appear to them 
most suitable for entry on the list are such as contain not less 
than 100 adults, the large majority of whose forefathers have 
lived there so far back as can be traced, and of whom the 
desired physical measurements, with photographs, might be 
obtained. 

The entire report, which occupies over 33 pages of close 
type, shows the energy and success with which the preliminary 
work has been prosecuted. Already a list of upwards of 250 
places in England and Scotland considered suitable for such 
survey has been made. «As regards Ireland, it is stated the 
matter will be investigated by a sub-committee, under the 
auspices of the Royal Irish Academy, of which Committee 
Professor Haddon is the Secretary. From this sub-committee 
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no report of progress is recorded. But as the announcement 
of the formation of the Committee, made last year at a meeting 
of the Belfast Naturalists’ Field Club, was very warmly received, 
I have no doubt this neighbourhood will not be neglectful of 
the aid which it is so well fitted to afford. the mingling of 
races from varied sources which, from time to time, has 
occurred in this part of the country has left indications still 
existent which may well be sought out and recorded. The 
same may be said of many other parts of this island, and I 
doubt not, under the auspices already mentioned, will not be 
lost sight of. As evidence in this direction, I may mention 
that at the last meeting of the Royal Irish Academy a paper 
was read by Dr. Charles R. Browne on the Ethnography of 
Inisbofin and Inishark, Co. Galway, and has been referred to 
its Council for publication. The attention given to the subject 
of ‘Folk Lore” at the last meeting of the Belfast Naturalists’ 
Field Club also shows that some of its members are on the 
alert in, at any rate, one branch of the subject. It will, how- 
ever, readily be seen how much remains to be done, and I 
would hope that a systematic effort may be made by both the 
Societies, Belfast either acting conjointly or not in its own 
sphere, to have adequate returns sent forward from this district. 

Among the many subjects upon which papers were read 
during the Association’s meetings likely to be of special interest 
to the members of this Society, time will only permit me to 
refer to one or two. 

The presentation of the report of a Committee on the 
Marine Zoology of the Irish Sea showed that important results 
had been obtained from the district investigated—viz., that 
which could be readily reached from the Isle of Man—many 
new species had been obtained. This Committee will continue 
their work under a new grant. 

In the Anthropological Section a very interesting communi- 
cation was made in regard to explorations of an extensive lake 
village at Glastonbury. ‘The work appeared to have been done 
in a very careful and systematic manner. Among the results 
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there was an extensive exhibition, in cases, of the relics of the 
former inhabitants. This work also will be continued under a 
renewed grant. 

I cannot close these discursive remarks without at least a 
simple reference to the announcement which to-day reached 
us of the death of that eminent man of science who, when the 
British Association last met here, was its President—Professor 
Tyndall. It would ill become me, so little fitted as I am to the 
task, to enlarge upon his manifold claims to regard, respect, 
and admiration. This will no doubt be fittingly done by many 
qualified to do it. I shall only add that in him Ireland has 
lost one of its conspicuous lights. 

Professor FitzGERALD— With reference to Mr. Tate’s report, 
I do not know whether the members of this Society have had 
their attention directed to some recent publications on the sub- 
ject of the glacial epoch. A great deal of information is 
contained in an article on the subject in the last Quarterly 
Review. With reference to the allusion to Museums, I see 
that the Chief Secretary has consented to receive a deputation 
on the 15th inst., with the object of urging upon him the 
importance of making better provision for technical education 
in Ireland and establishing a separate department for science 
and art in this country. 

Mr. Wo. Gray alluded to the admirable photographs sent in 
from Belfast in connection with the geological section of the 
British Association. Belfast was the first to co-operate with 
the Association, and near the first to send forward ladies’ work. 
They had reason to be proud of the position they occupied. 


Mr. Doueias LitHGow read a Paper on 
GOSSIPINGS ABOUT THE PARISH OF SAUL. 


SOME time ago I intimated to my friend, Mr. Young, that it 
was my intention to present to the Belfast Museum two old 
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fragments of stone, which I picked up a few years ago in the 
Parish of Saul, County Down. I have brought them here with 
me this evening for your acceptance, and shall feel amply 
rewarded if you will do me the honour to find them a resting- 
place in this home of security. I am afraid I cannot trust 
myself to give an accurate description of them, but feel confident 
that any technical omission on my part will be fully compen- 
sated for by the minute inspection to which they will be 
subjected to at your hands. Before proceeding further, how- 
ever, I would humbly claim your kind indulgence to say a few 
words relative to the early history of this ancient parish and 
the surrounding district, with which I have been familiar since 
my childhood. I shall, therefore, ask you to bear with me for 
a short time, while I endeavour to put before you the few facts 
which I have hurriedly arranged in the most condensed form, 
merely to serve as a brief historical outline of a division of the 
country teeming with research and full of antiquarian lore. 
Leaving Downpatrick, the representative city of the once . 
famous kingdom of Ulidia, and proceeding in a north-easterly 
direction for a distance of about one and a half miles, along one 
of the most charming roads in Ireland, we arrive at Saul; and 
taking our stand on the little green patch in the centre of the 
_ spot where the three roads converge, and looking steadily 
around on every hand, upon the beauty and magnificence of 
the scene which presents itself to our view, we can reasonably 
account for the intense love and veneration cherished by our 
patron saint for a land so fair and a scene sorare. It may be 
a source of disappointment to many to find historians differing 
as they do regarding the place where St. Patrick first set foot 
on Irish soil. It is a question which has never given rise to 
any degree of doubt in my mind, since I have closely followed 
up the line laid down so carefully by Dr. Lanigan (author of 
the Ecclesiastical History of Ireland), who was fully satisfied 
regarding Lough Cuan (now known as Strangford) as the place 
where the saint landed. The late Mr. J. W. Hanna, whose 
knowledge of Irish history was unsurpassed, and whom I had 


Gossipings about the Parish of Saul. 43 


the privilege to accompany, times out of number, on little 
excursions through the bye-ways and lanes of Lecale, published 
a pamphlet many years ago, from which Icullthe following :— 
‘The several lives of the Saint published by Colgan (in each of 
which the facts concerned are much the same), assert that St. 
Patrick having proceeded northwards, along the coasts of Dublin 
and Louth, and passing by the kingdom of the Ultones 
(formerly Ulidia, now the barony of Lecale), at length pene- 
trated into a certain frith, which is Brénnése, and he landed at 
Ostium Slain (the mouth of the slain). There, indeed, they 
concealed the bark, and they came a little distance into the 
country, that they might rest there and lie down.” Here we 
are called upon to solve the great problem of identification of 
Brénnése and of the Slain, and to set aside the opinions of the 
majority of those writers who have been in favour of Dundrum 
Bay, and who seem to have followed the popular belief of those 
who preceded them, rather than afford us sufficient evidence to 
prove that they had made a full examination of the facts for 
themselves. I think if we closely consult the Book of Armagh, 
compiled about A.D. 807; The Life of St. Patrick, published 
by Colgan; Harris’s History of the County Down, Dr. 
O’Donovan, Dr. Lanigan, and other writers, we are enabled to 
arrive at the conclusion that the Fretum Brenesse could be 
interpreted in no other sense than the present Lough of 
Strangford. The ‘Four Masters” write :—“ An inundation 
of the sea over the land at Brena, in this year, which was the 
seventh lake eruption that occurred in the time of Partholon ; 
and this is named Lough Cuan.” Now, Dr. O’Donovan 
observes, ‘*‘ This is called Fretum-Brennese, in the second and 
fourth lives of St. Patrick by Colgan.” To my mind the 
evidence is sufficiently clear that it was the ancient name ofthe 
mouth of Strangford Lough, and, that after the inundation, the 
lake thus formed was called Loch Cuan, now known as Strang- 
ford Lough. I will again take the liberty of quoting from Mr. 
Hanna’s notes :—"Sailing down Strangford River, passing 
Audleys and Walshestown Castles, and steering in a westerly 
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direction, between Saul and Gore’s Island, in a pretty little 
recess or estuary, you come to the mouth of a small river, 
having the high foreland of Ringbane (Rin-Ban, the white 
promontory) to the east, and Ballintougher (Bailean-tochair, 
the town of the causeway) to the west, wnich townland forms 
the extreme land boundary of Straugford Lough. ‘This river 
rises in Loughmoney, about two miles to the South, and was 
formerly a tidal river, for upwards of a mile, nigh to the little 
village of Raholp. Ballintougher was a Government port, 
included in the Ardglass collection, in the time of Elizabeth, 
and of James the First. Latterly a battery and flood-gates 
have been erected at its mouth, for the purpose of keeping out 
the tide and reclaiming the broad expanse of land at the 
embouchure. In the taxation of Pope Nicholas, made in 1306, 
under the deanery of ‘‘ Lechayll” in the diocese of Down, we 
find between the church of “ Knockengarre,” now Walshestown, 
and the church of Saul—the church of ‘“ Balibren.” The late 
Dr. Reeves, in his ‘‘ antiquities,” has been fully able to identify 
the church with Ballintougher, previously mentioned, on the 
authority of an inquisition 3, Edward VI., which found Balibren, 
alas Ballintougher, as being of the annual value of £9 7s 2d, 
and, as then, appropriated to the Cistercian nunnery of Down. 
No reasonable doubt can exist that the name Brennese is the 
Latinised form of Brena, entering into the composition of the 
name Balibren, instances of which frequently occur in the 
taxation—nor can there be any doubt that the land of Brena, 
stated to have been overflowed, and the Ballybren of the 
taxation were identical, and imparted the name to the “ Fretum 
Brénnése.”’ The river Slainge, or Slan, the mouth of which 
lies between Ballintougher or Ringbane, has from the earliest 
times been called the Slaney’ River. There is no difficulty 
whatever in tracing it out. It wends its way like a silvery 
streak from its original source to-day as it did centuries ago. 
This river can be no other than the Slain, referred to in the 
‘‘Book of Armagh,” at the end of the Brena. It is only one 
and a half miles from the church at Saul, and, to those who 
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have investigated for themselves the facts connected with the 
history of this district, I think there can be little difficulty in 
arriving at the conclusion that, from the time the saint left the 
boat, and penetrated into the thick wooded country, to the time 
of his meeting with the native Irish Chief Dichu, the journey 
between the place of his landing at the mouth of the Slain and 
the place of meeting Dichu, fully correspond with every 
narrative history records on the subject. I will not attempt to 
tax your patience by reciting what actually took place at the 
meeting of St. Patrick and Dichu on the sloping hillside at 
Saul. The spirit of Divine power and love was surely there. 
The swords and spears of Dichu and his warriors were soon 
turned into ploughshares and pruning hooks. The light and 
love of a Divine Spirit had touched our benighted land ; 
henceforth, all things became changed and transformed. ‘“ The 
wilderness and solitary place was made glad,’ and when the 
saint had fulfilled his holy mission throughout the length and 
breadth of this island, he returned, weary and foot-sore, to Saul, 
the place he dearly loved, the spot from whence he originally 
started on his great work, and there he fell asleep in death, and 
on the 17th of March, A.D. 493, was buried at Downpatrick. 
Dichu either built by direction of the Saint, or it may be that a 
building of some kind existed at Saul in the form of a barn, and 
this the chieftain, after his conversion, gave to St. Patrick. In 
course of time a church was built by the saint, and placed from 
North to South. In Harris’s History of Down, this church is 
referred to as ‘‘a monastery for canons regular—the first Abbot 
appointed by the Saint being St. Dunnius. The modern 
pronunciation of Sabhall is Saul, and the latter Latinised is 
Saballum, and in the Irish language Sabhall or Savhall Phadrig, 
signifying “the barn of Patrick.” A short distance from 
Saul, at a little village called Raholp (Rathcolpa), is the church 
of St. Thassach, the ruins of which are there to this day, having 
withstood the ravages of time’s destroying hand for so many 
centuries. There it stands in all its loneliness, and is, without 
exception, the most perfect type of the building of the fifth 
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century in Ulster. St. Thassach was the chosen disciple of St. 
Patrick, the first bishop of Saul, who gave “ the body of Christ”’ 
to St. Patrick, before his death, in the monastery of Saul. The 
little church of Tassach is about 32 feet long, 20 wide, and 
stood about 12 feet high. The wall to the south has fallen, and 
the window in the east end is crumbling to pieces, through 
want of a stitch in time. The windows are splayed with flat 
stone lintels, and the material used for bedding the stones is a 
kind of rough yellow sandy clay. Jam inclined to think that 
_ some valuable discoveries might be made here, for on tapping 
the large flat stones, which form a complete fence or enclosure 
round the foundations, they emitted hollow sounds, as if from 
a chamber below. It may be of interest to state that the large 
altar stone, measuring about 12 feet long, 4 feet wide, and in 
some places almost 8 inches thick, at present in use in the 
Roman Catholic chapel at Saul, was originally used for the 
same holy purpose in the ancient church of the parish. 
Scattered throughout the district may be seen many valuable 
relics of the past, far too numerous for me to refer to in this 
short paper. There is a very fine pillar-stone standing in a 
field at Raholp, with a trace of Ogham characters, and on the 
face of a large rock, a few paces from the road, on the crest of 
the hill leading down to the village, may be seen a considerable 
number of Ogham characters, which, I need scarcely tell you, 
I never attempted to decipher. We have no reliable informa- 
tion afforded us of what took place in the Abbey of Saul 
between the fifth and eleventh century, and in order to hurry 
along I have purposely avoided entering into the ecclesiastical 
history of Down and Saul. About 1174, a son of the Abbot of 
Moville, in the ‘‘ County of Ards,” was Abbot of Saul, anda 
subscribing witness to the charter granted to the abbey of 
Downpatrick by Sir John De Courcey. In passing I may here 
mention that Downpatrick is the chief town of Downshire, the 
only county in Ireland designated a shire, and represents the 
greater portion of the ancient kingdom of Ulidia. Like many 
other ancient royal cities it has been subjected to changes, 
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which seem to have been a common custom in the middle ages. 
Thus Down is called Dun-leith-glaisse, Drum-leith-glaisse, 
Dun-da-leith-glaisse, Aras-Keltair, Rath-keltair, Mic-Duach ; 
the fortification of Keltair, the son of Duach, the former name 
Doun, from Dun, a rath or fort, and finally Downpatrick. It 
was on this rath or mound, which is one of the largest and most 
perfect in Ireland, that the native princes of the district were 
crowned. Mr. Hanna informed me that King Keltair, of the 
battles, was buried in the centre of this mound, and the large 
stone cross which was erected over his grave was removed by 
De Courcey, who set it up in the centre of the town to mark off 
the English, Irish, and Scotch quarters. The base I discovered 
in the yard of Denvir’s hotel, under the pump. It is at present 
used as a watering-trough ; the shaft is in the possession of the 
Rey. Father O’Kane, and may be seen any time at the Roman 
Catholic Cathedral Church. The head is carefully preserved by 
Mr. W. N. Wallace. There are large portions of the stone 
cross which marked the grave of St. Patrick to be seen at the 
old cathedral, the base of which is also used as-a watering~- 
trough. In 1526 the Abbey of Saul, with two castles, a garden 
within the site thereof, and three carucates in Saul and 
Meritowne (Ballysugah) were granted to Gerald, Earl of 
Kildare. In 1770 the Protestant church of the parish was erected 
on the site of the old abbey. There still remains one small 
vaulted chamber, with a square window and doorway, and a 
portion of one of the gables about 2 feet thick. Some time 
about 1870, when extensive excavations were being made for 
the erection of a large vault, a number of graves were discovered, 
lined with flagstones, and each containing a number of small 
white pebbles, similar to those often found in ancient Irish 
graves. I remember a few years ago, while a farmer named 
John Fitzsimons was engaged breaking up the field adjoining 
the graveyard, he unearthed a number of beautifully carved 
stones, but on my return to the place the following day they 
had mysteriously disappeared. The late Mr.{Samuel Hastings, 
of Downpatrick, had two well-preserved stone pillar bases, 
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which he found when making excavations. He pointed out to 
me on one occasion a mark in the field next the old road, 
where there was a vaulted chamber still remaining, in a perfect 
state of preservation, flagged, and a groined roof. There is a 
well carved stone to be seen, built into the wall at the entrance 
gate. It is the cover lid of a sarcophagus, ornamented on the 
edges with a well-defined key, in relief, carved on the face. In 
the chapter house, Westminster, there is a petition, with the 
seal of the Abbey of Saul attached. On the seal is inscribed— 
“S$, commune capituli sancti, Patricii de Saballo.”” The abbot 
_ is vested as a priest, sits in a rich chair, holding a cross in his 
left hand, and raises his right hand, as in the act of giving 
benediction. The lower compartment of the seal exhibits a 
bishop holding a crozier. There is a brass seal in the Belfast 
Museum bearing the following inscription:—“S. Fratris 
Johannis, Abbatis de Saballo.”’ The two old castles before 
referred to have long since been demolished, and no trace of 
them remaining. I will try, however, to localise them. The 
River Coil—Coile—Quoile—signifies narrow, wooded river, and 
is derived from the word Cill—Kyle (the Kyles of Bute, &c.). 
It has, at an Anglo-Norman period, been adorned with no less 
than twenty-six castles. The townland of Quoile formerly 
comprised four denominations, viz.:—Cairne-na-grane (the 
sun’s heap), Ferry Quarter, Castle Quarter, and Mill Quarter. 
Cairne-na-grane still claims its original name and position. 
The second castle stood on the late Mr Patrick Henvey’s farm, 
at the side of the timber pond; the third on Castle Hill; 
Ballyhasson (the hill of the cave), Mr. John West’s old farm ; 
and the fourth on Mill Hill, at Lower Saul. De Alton’s Castle, 
which is the name of Quoile Castle, is still standing. It was 
last occupied by members of the West tamily. Ata place called 
Struell (Strohill, the land of the streamlet) in the taxation of 
1306, about half-a-mile from Saul, are the holy wells of 
St. Patrick. It has been the custom from time immemorial 
for hundreds of pilgrims to resort to the wells, in order to 
perform some religious duty and restore their health by bathing 
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in the waters. The surroundings of Saul will bear favourable 
comparison with any scenery in the North of Ireland. There 
you have wood and water, mountain peaks, and lovely valleys, 
stretching far away in the distance, till we can clearly define 
upon the horizon the stately towers of Scrabo, Helen’s of 
Bangor, Slieve-Croob, and the Mourne Range. Over against 
the north-east corner, bordering on the lake shore, stands the 
high embattled tower of Myra Castle, frowning down upon the 
peninsula of the Ards, like a mighty sentinel as in days of yore, 
keeping watch and ward over the most fertile and highly 
cultivated tract of country in the world. Saul seems to have 
been the centre of a great ecclesiastical district, even at the time 
of the Druids. I am led to form this conclusion in consequence 
of the abundant evidence which the district presents. I find 
that Slieve-na-griddle (Slieve-gridiron), ‘“‘ Mountain peak of the 
sun,” which is crowned with a large flat stone, is in direct line, 
or rather at right angles, with Slieve Donard and Slieve Croob ; 
so, to complete the figure, we have Slieve-gridian in the east, 
Slieve Donard in the south, and Slieve-Croob in the west. 
There is a most perfect Druidical temple close to the ancient 
abbey of Erinagh, or Carnig, in a field at (Laig-na-madda) 
Ligamaddy (the dog’s hollow). The above-named abbey, as 
you will remember, was demolished by De Courcey, who atoned 
for his crime by building the abbey of Inch (Inis Courcey), the 
island church of Courcey, formerly called Iniscumscraidh. He 
translated all the property of the former to the latter—the 
three circles—those on the outside for the bards, the second for 
the priests, and the third for the Archdruids, can be distinctly 
seen, together with the guard stones, or ‘‘ bowing stones,” in the 
fields around the temple. I counted forty-eight stones as 
belonging to it. There is a second temple near at hand on the 
farm of Mr. Cleland, Ballyalton (‘‘ the little cliff”), besides 
innumerable items of interest, which I must pass over. At 
Slieve-Croob (“‘ the hill of the cairns”) are twelve cairns, upon 
which the Archdruids stood when proclaiming the “ Brehon,” 
or unwritten law of Ireland. In more modern times Down- 
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patrick and Saul seem to have had a controlling influence over 
the great district they commanded, as the whole country is 
studded over with monasteries; the only two of which any 
trace remains being those of Inch and Greyabbey. The two 
old fragments of stone, which I have had great pleasure in 
handing over to the Belfast Museum, belong to an early age; 
I should say the tenth or twelfth century. The larger of the 
two is covered with carving (in relief) on either side. On what 
appears to be the face of the stone, is a cross and crucifix; on 
the opposite side, a bishop’s key, crosier and mitre. It isabout 
six inches thick, and is carved with fine fluted lines over 
slightly rounded off corners. Along the top are three half- 
moon sockets, about 14 inch deep, which evidently have been 
intended to fit down upon studs of another slab. The smaller 
stone has been used for holding the blessed water. You will 
observe two small lips have been cut on the top edge or rim, 
for pouring off the contents. On turning this stone upon its 
face, it presents the form of a cross ; hence I am led to believe 
that the larger stone has formed the top of an ancient Irish 
cross, erected at an early period in the history of Saul, to mark 
the sacred spot wherein may have been deposited the remains 
of some great dignitary of the early Christian church. Here I 
must humbly apologise for having occupied your time this 
evening at such length with this hurriedly written gossip about 
the ancient Parish of Sanl. 

Mr. W. H. Patrerson—tThe district that has just been 
referred to is exceedingly rich in antiquarian remains. As 
regards the two stones Mr. Lithgow has presented, the bowl- 
shaped one, as he says, is probably a holy water basin, the 
grooves at the side being made that it might not be filled too 
full. The other stone seems to be a portion of a raised cross 
which never had any arms, but the edges of which were 
decorated with the figures of ecclesiastics. On one face there 
is a beautiful sculptured cross and on the other a figure of the 
crucifixion. These stones may probably be referred to the 13th 
century. 
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The concluding business of the meeting was of a most enter- 
taining nature, Miss Susan Richardson giving an exhibition of 
the latest improved phonograph brought from U.S.A. by Mr. 
Alex. Richardson, Lambeg. With Miss Richardson’s clever 
and skilful manipulation, assisted by her brother, the phono- 
graph delighted the audience with selections by brass and string 
bands, comic songs, and negro sketches, and so distinct was the 
reproduction, and so clear the intonation, that the improve- 
ments which have been effected in the instrument, the most 
marvellous example of the genius of the century, were palpably 
evident. 

Professor FitzGERALD—I certainly wish to express the thanks 
of this meeting to Mr. and Miss Richardson for their kindness 
in coming to-night to give us an exhibition of the phonograph. 
Some considerable time ago we had a somewhat similar exhibi- 
tion of an instrument, which was of a very much less perfect 
description than this. The phonograph has been very much 
improved of late, and you will agree with me that the one we 
have listened to to-night is very perfect in its articulation. I 
may anticipate any formal vote of the meeting by expressing 
our indebtedness to Mr. and Miss Richardson for the trouble 
they have taken. 
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19th December,-1893. 


PROFESSOR REDFERN, in the unavoidable absence of the Presi 
dent (Professor FitzGerald), in the Chair. 


Mr. Wm. MacWuirtsr, M.I.E.E., M. Phil. Inst., Glasgow, 
gave a Lecture on 


MODERN ELECTRICAL INVENTIONS. 


Mr. MacWuirtTer, who was received with applause, com- 
menced by saying that, as doubtless the theory and practice of 
electric lighting had been frequently before them, he did not 
intend to take up time in dealing with that subject, but would 
draw their attention to other applications of electricity not so 
generally known. Looking first at the great question of the 
electric transmission of power, they found that, although the 
earliest practical example was not twenty years old, they had 
now in regular use plant requiring many thousands of horse- 
power, and at the present time there was a scheme in progress 
for utilising a portion of the power available in the Falls of 
Niagara to the extent of about 100,000 horse-power. A first 
instalment of 15,000 horse-power was in fact being pushed 
forward with all speed, the working pressure of which was to 
be 20,000 volts and each turbine to develop 5,000 horse-power. 
The lecturer then gave a brief history of electric traction, 
describing the conduit system used at Blackpool, the accumu- 
lator system in use at Birmingham, the trollery or overhead 
system employed so extensively in America, and at Leeds and 
Walsall, in England, the Lineff system which has been more 
recently placed on trial at Chiswick, and is so far well spoken 
of, and the electric rail system as used on the Portrush and the 
Newry and Bessbrook lines. Having given some figures show- 
ing the remarkable manner in which the cost of electric traction 
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has been gradually reduced and is still getting lower in places 
where it has been adopted on modern principles, the lecturer 
proceeded to say that electric haulage was by no means confined 
to tramways, as there wasa large field for its employment in 
the mining industry. He gave several examples of its successful 
use in Scotch coal mines, and added that the system was being 
taken up in several of the English collieries. Electric pumping 
for mines and other purposes was next explained, and a very 
complete triple pump in work was shown. The process of 
drilling by electricity formed the subject of the next explana- 
tion and demonstration. An electric drill an inch in diameter 
being set to work, perforated a steel plate an inch thick in about 
eighty seconds. The lecturer stated that these drills were 
being now regularly used in all the Government dockyards, 
and also by the French and Italian naval departments. All the 
armour plates on H.M.S. Gibraltar, built by Napier Bros., were 
drilled by one of these machines. They had been made to 
drill holes three inches in diameter. Many of those present 
who had visited the exhibitions in London and Glasgow must 
have noticed the new process of welding. The system mostly 
known was the Thomson, where an alternating current of two 
hundred or three hundred volts is transformed down to a 
pressure of one or two volts, and capable of giving out currents 
often exceeding 100,000 amperes. The work capable of being 
done by this system was, however, limited in extent, as it 
required 50,000 amperes to weld a steel bar I°5 in. diameter, 
and for a bar of copper o'5 in. in diameter 25,000 amperes 
would be wanted. The weld was made by clamping the bars 
to be joined in place, and then bringing them together, when 
they at once commenced to glow at the points of contact, and 
the heat increased until the metal fused, when the clamps were 
made to approach each other by means of a screw until the 
pressure caused the weld to swell to a diameter larger than the 
surrounding parts, when the article was removed and dressed 
by the hammer on an anvil. The Bernardos system was far 
more capable of general application—in fact could be used in 
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either the repair of a gold stud or a cast iron fly wheel weighing 
five tons. The lecturer quoted several cases in which very 
massive articles had been welded successfully by this system, 
and gave a practical demonstration of the process in welding 
together two small iron plates. He added that a number of 
samples of work executed by this system had been sent on by 
Messrs. Lloyd & Lloyd, of Birmingham, to be used at the 
lecture, but unfortunately they had not yet arrived. He sug- 
gested that when they did come they might be deposited for a 
few days in the Museum. The concluding portion of the 
lecture was devoted to an explanation and demonstration of 
electric cooking. The advantages of the process were absence 
from smoke, dirt, smell, or unnecessary heat. With the 
assistance of Mr. John Brown a number of chops, pancakes, 
&c., were cooked and submitted to the critical inspection of the 
audience. In conclusion, Mr. MacWhirter tendered his thanks 
to Mr. H. Robb, who had kindly given the use of his gas 
engine ; to Messrs. W. Ewart & Son, who had offered every 
assistance ; to Messrs. J. S. Brown & Sons, who had given a 
very large amount of aid from their premises—and particularly 
to Mr. John Brown, who had contributed so materially to the 
success of the meeting ; to Mr. J. H. Greenhill, who had helped 
them materially in the work of preparation; to the General 
Electric Company, who had kindly supplied the very complete 
and elaborate cooking apparatus; to the Faraday Electric 
Company, who supplied the dynamo, drill, and other appli- 
ances ; and to Messrs. Lloyd & Lloyd, for the samples of welded 
work to which he had referred. 

Mr. GEORGE ANDREWS, in proposing a vote of thanks to the 
lecturer, said he was quite sure all. present would join in thank- 
ing the gentlemen mentioned by Mr. MacWhirter, although 
the very fine display of electrical appliances supplied by their 
kindness would have been of comparatively little use without 
the lucid explanation of the talented lecturer to whom they had 
listened with such sincere pleasure. 

Mr. S. F. Mituican, M.R.I.A., seconded the motion, which 
was passed by acclamation. 
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On the motion of Mr. Gray, M.R.I.A., a similar vote was 
accorded to the Chairman. 


The lecture was largely demonstrative, and many interesting 
experiments were performed in the mechanical application of 
electric force. A formidable array of electric appliances occu- 
pied the platform, including electric pumps, drills, welding 
machines, cooking, laundry, and lighting apparatus, &c. There 
was also a large screen upon which diagrams and pictures, 
illustrative of the lecture, were shown by the hydro-carbon 
light, admirably manipulated by Mr. John Brown. 
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3rd Fanuary, 1894. 


Professor FITZGERALD, B.A., M.I.C.E., President, in the Chair. 


Mr. Conway Scort, C.E., Executive Sanitary Officer for the 
City, delivered a Lecture on 


fON.A, LOW AE Wr Leas (LE 


Mr. Scott prefaced his lecture by stating that he had chosen 
for the title of his address ‘‘ National Health” in preference to 
the common expression “‘ Public Health,’ which in these days 
of statistics had come to havea very peculiar meaning, differing 
very much from what the words actually expressed, and he used 
the term health in its widest significance, including not only : 
physical, but intellectual and spiritual health. By national 
health he simply meant the state of health of the people who 
constituted a nation, and this state of health could only be 
measured by the percentage of healthy human beings in the 
nation. For example, if a nation had go per cent. of its people 
healthy, strong, and energetic, and Io per cent. diseased, weak, 
‘and spiritless, such a nation could confidently be said to have 
an exceptionally high standard of national health. Ifa nation 
had 75 per cent. of its people thoroughly healthy, physically, 
intellectually, and spiritually, and 25 per cent. diseased, such a 
nation had also a high standard of national health. If anation 
had 50 per cent. of its people healthy in body, mind, and spirit, 
and 50 per cent. diseased weaklings, such a nation, no matter 
how high its civilization, how great its national prosperity, or 
how pure its religion, could not be said to have a satisfactory 
state of national health. Ifa nation contained only 25 per cent. 
of healthy people such a nation, although enjoying the full 
fruits of civilization and full of glorious institutions for the 
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relief of human suffering, had a low and dangerous state of 
health. Through the wide publication of the Registrar- 
General’s returns, the words public health had come to be nearly 
represented by the birth and death rates. A good state of 
health, according to this, meant a high birth-rate and a low 
death-rate. The question was—did those figures give an 
intelligent or correct representation of the state of the national 
health? He thought they did not for the following reasons. 
A high birth-rate was only a sign of national health when the 
great majority of those births were healthy. A low death-rate 
usually meant that the average span of human life was legthen- 
ing, aud that the life-preserving appliances—sanitary, medical, 
and philanthropic—were in good order; but it might also mean 
that a very large proportion of the drunken, dissipated, and 
diseased population, and their weak and degenerate offspring, 
were preserved alive by the efforts of philanthropy, aided by 
medical and sanitary science. In such a case a low death-rate 
might also mean a low state of national health. Even the 
absence of zymotic disease might not on the whole be an 
unmixed blessing. There was little doubt that modern sanitary 
science, if allowed full scope to act, could exterminate the 
cholera, smallpox, typhus fever, and many other epidemic 
diseases which plagued humanity, but under the existing 
circumstances of civilized humanity, it was doubtful if such a 
course would greatly improve the national health. When the 
propagation of the human species was done by the healthy 
members of society, and not, as at present, chiefly by the 
diseased, drunken, and dissipated, then, and not till then, will 
the extinction of all epidemic disease be an unmixed blessing to 
humanity. In his opinion the figures of the Registrar-General, 
although perfectly accurate and most perfectly compiled, did 
not fully represent the true state of the public health. They 
rather tended to mislead the public into a false sense of security 
by proving the public health to be good when it was quite 
possible that the national health might be in a low and most 
unsatisfactory condition. For example, according to the 
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Registrar-General, the district of London, with its high birth- 
rate and low death-rate, was a most remarkably healthy city ; 
yet what was the fact? The most careful investigation could 
hardly find a person except a few diseased children among the 
working classes in London whose parents and grand-parents had 
been born in London ; that meant London killed off its working- 
class population in three or four generations, and was being 
continually recruited by healthy immigrants from the rural 
districts. No matter how favourable the figures, such a city 
was not a healthy place for the working-class to livein. What 
was wanted was the Registrar-General to publish a health-rate 
showing the percentage of healthy and diseased people in the 
population, then the public could judge at a glance the true 
state of the national health. Had Great Britain 75 per cent. of 
its people healthy ? had she 50 per cent. healthy ? or had she 
only 25 per cent. of really healthy people in her population ? 
On the answer to this question depended the whole future of 
the nation. If every century the percentage of diseased and 
degraded humanity was steadily diminishing, and the percentage 
of strong, healthy, and energetic people steadily increasing, then 
the life of the nation was assured and the future was full of 
_ hope and promise. The lecturer then took a hasty glance at 
the prejudicial effects which civilization had exercised on Grecian 
and Roman national life, and afterwards, referring to the case of 
the Jews, said that the method by which Moses solved the 
problem of restoring the national health of a diseased, degraded, 
and miserable people was masterful in its very simplicity, and 
consisted in compelling those people to live for forty years in 
conformity with the highest sanitary laws, and the general scope 
of. those laws might be briefly described, making all necessary 
allowance for difference in the name and classification of diseases, 
The entire people were rescued from the contamination of 
civilization and the impure life of large cities, and removed to 
the solitudes of the desert and the fine bracing air of the 
mountains. Cleanliness of every kind was most rigorously 
enforced in a manner impossible in modern times. Food and 
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drink were put under lawful inspection, and nothing impure, 
unwholesome or liable to cause disease was allowed to be used. 
Every case of epidemic disease was isolated, the house purified, 
the clothing burned, and every person in contact with the 
disease isolated until cleansed and purified. In the treatment of 
such diseases Moses in many respects had anticipated modern 
sanitary science by about thirty centuries. The first lesson to 
be learned from the history of the Jews was that no civilization 
could kill a nation which elected to live according to the laws of 
God and Nature, and that it was not the civilization which 
destroyed the human race, but the lawless lives led by people 
who lived under civilized influences. Modern civilization would 
not perish because of its scientific triumphs, or its laws, or its 
literature, or its religion ; it could only perish in consequence 
of the lawless and unhealthy lives led by multitudes of so-called 
Christian people. The great hope of modern civilization was 
that in one form or another all Governments were beginning to 
realize the great eternal principle that the national health was 
the supreme law, but the efforts made in this direction were as 
yet very fitful and elementary, and could not for a moment be 
compared to the sanitary code voluntarily adopted hy the Jewish 
people. No Government could stand for a year that would 
dare to propose a thorough sanitary reformation, interfering at 
every step with the Englishman’s much-boasted liberty of 
the subject, which in plain language meant liberty to be as 
drunk as they liked, liberty to be as immoral as they liked, 
and liberty to propagate as much disease as they liked. As 
long as the public opinion of Britain endorsed such ideas no 
great improvement could be looked for in their national health, 
but the moment public opinion determined that the highest 
liberty was to live according to the laws of God and nature then, 
and not till then, could they have a marked improvement in 
their national health. If but for fifty years the Christian public 
would elect to live in that way they could not estimate the 
improvement which would take place, and their successors 
would thank them in a new and improved world, and in order 
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to understand this let them look with impartial eyes upon the 
present position of Christian Britain. All the citizens of this 
free country could drink themselves into a!l kinds of foul 
diseases, and their diseased, degraded children filled up the 
charitable institutions, and a benevolent Government afforded 
facilities for their doing so as quickly and as easily as possible. 
Numbers of persons were at large about the streets so thoroughly 
diseased that their very breath was infectious, and those persons 
brought into the world year after year whole armies of diseased 
children for a charitable Government to maintain. In fact, 
under the present benign Government there was no human 
being too wretched, too diseased, or too miserable that he could 
not contract a legal marriage and bring as many wretched and 
diseased children into the world as he was able to, and the 
public provided a comfortable existence for all these miserables. 
He could not but think the number of diseased and degraded 
humanity was slowly and steadily increasing, and it would soon 
require an electric lamp to discover a thoroughly healthy human 
being in this boasted country of ours. It appeared there was 
hardly such a being as a thoroughly healthy child born into this 
world, their parents being more or less diseased, and their 
modern education and examinations were well calculated to 
destroy the little health that was left. He believed the average 
health of this nation was twenty-five, and he would like to see 
the man who would tell him that that was satisfactory. That 
was no fancy sketch, but a grim and stern reality, as would be 
seen by considering a few facts and figures which were authenti- 
cated. If a drunkard only injured himself the loss to the 
national health would be but little, but the children were weak, 
puny, and scrofulous, and often idiotic and deaf and dumb. It 
was estimated that So per cent. of the idiots of Massachusetts 
were the children of intemperate parents. In the ten years 
following the reduction of the spirit duties in Norway insanity 
increased 50 per cent., and idiocy among children 150 per cent. 
in the same period. As to early marriage, also a prolific cause 
of disease in children, the last census returns showed that there 
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were 28,000 wives only 15 years of age and 169 widows of the 
same age in the United Kingdom. The great problem of the 
age before which all others, social or political, sank into insigni- 
ficance was to restore to civilized man his long-lost health. It 
was by no means unsolvable or difficult of solution, the great 
difficulty being in their own minds arising from false ideas of 
delicacy, false ideas of philanthropy, and false ideas of religion. 
The first great step in improving the national health was to 
confer the franchise in a liberal manner“upon women. Men 
would never legislate in a thorough manner to curtail his 
pleasure, though in this way he made whips to scourge whole 
generations of innocent women and children. Women who 
were the sufferers would best legislate upon such subjects. 
Drunkenness must be treated as a crime against the national 
health, and should be punished accordingly. To sell or give 
spirituous liquors to any person under 21 years of age, except 
under medical advice, should be a criminal offence; the 
marriage of immature boys and girls, and the production 
by this means of large families of weak children must be 
abolished zm” dofo. The present system of cramming for 
examinations must also be done away with, and in every public 
examination health should carry as many marks as classics, 
mathematics, or English literature. Mankind in every age had 
formed himself into voluntary associations for many objects— 
the suppression of slavery, the abolition of the corn laws, the 
promotion of temperance, and in all those had done useful work 
in promoting reforms for the benefit of the human race. Now 
was the time to form a great society, having for its object the 
attainment of the highest possible perfection of the human race 
physically, intellectually, and spiritually, and such an association 
would be of the greatest value in correctly moulding public 
opinion, in guiding the action of Governments, and generally 
in promoting the attainment of the highest possible standard of 
national health. It was estimated that mankind had existed 
in this globe in some state or other for millions of years, and it 
was calculated that the world would be capable of human 
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habitation for some millions of years tocome. The history of 
humanity was a bloody record of crime, misery, and suffering. 
Was this dismal record to continue for another million of years, 
or was a new era to commence—mankind every century rising 
in his health physically, intellectually, and spiritually, until 
they had a race of human beings full of health and intellect and 
spirit, as God intended them to be, and possessing a beauty that 
was Grecian, a grandeur that was Roman, and a spirit that was 
truly Christian ? 

Dr. WHITAKER—In the first place I may give expression to 
the pleasure I have had in listening to Mr. Scott. Iam afraid, 
however, that instead of one lecture he might have given two 
or three. I would have thought that the subject of physical 
health would have been quite sufficient. JI am afraid Mr. 
Scott rather trespassed on the ground of the clergy. The 
education of the present time appears to interfere materially 
with the physical strength of those coming forward. The 
younger people are pressed on unduly, and it seems to be a 
matter of how much they can know in a perfunctory sense 
without understanding ; how they can answer questions and 
get through examinations. I confess that I do not agree with 
._ Mr. Scott in some of the matters brought forward, though 
every one he has mentioned requires very great and very 
serious consideration. At the same time I am not one of those 
who believe that legislation (even if ladies were members of 
Parliament) will make people good, happy, prosperous, and 
virtuous. All prosperity—all national health—must proceed 
from the people themselves. There is no doubt whatever that 
woman has a great deal to say to the health of any child, 
particularly in looking after household affairs. I have been 
thoroughly astonished occasionally in going through the slums 
of our city when I have seen one house perhaps in a dozen, or 
perhaps even two dozen, almost an oasis of cleanliness in the 
desert. Latterly the authorities are beginning to awaken to a 
sense of the duties being forced upon them ; they are trying 
to make people healthier than they were, and although a city 
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like our own may be prosperous, still there can be no prosperity 
in any city unless the physical strength and health of the 
community be preserved and maintained. 

Dr. REDFERN—I came here fearing that Mr. Scott would 
have indulged in a number of statistics. I quite anticipated 
being told that when the death rate had diminished that indi- 
cated a very high condition of health, and I am very much 
delighted to find that Mr. Scott did nothing of the sort. I 
entirely agree with almost every word he has said. I feel that 
the subject he has brought forward is one of the most serious 
importance. He has touched the great causes which produce 
disease and fill our workhouses and lunatic asylums, and when 
such things as Mr. Scott has spoken of prevail and corrupt the 
community in such enormous numbers I see no hope of any- 
thing better except by the adoption of some such measure as 
Mr. Scott advocates against the propagation of disease and the 
production of poor, miserable, and feeble human beings. 

Dr. MacCormac—I came here to-night to absorb not to 
criticise, and can say that I have not been disappointed in the 
nutriment. I think that what Mr. Scott has said has been put 
clearly, forcibly, and truthfully. The points he has touched 
upon are of the greatest importance; the proportion of the 
healthy to the unhealthy, and the history of ancient races com- 
pared with the people living at the present time. At the same 
time I would take the liberty of saying that these are subjects 
which have not been neglected. The medical profession has 
been dealing with these subjects to the very best of its ability, 
and with very great success. What I would like to have heard 
from Mr. Scott would have been something of sanitation. This 
would have been most interesting, because it would have had 
the effect of perhaps throwing light on the mode by which the 
diseases of which we have heard could be grappled with. I do 
not think that because persons suffer from certain diseases they 
are to be looked upon as loathsome creatures. They could not 
perhaps have been able to avoid them. Drunkenness is not the 
only cause of disease. I do not for one moment say that it is a 
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minor cause. We have typhoid fever, smallpox, and diphtheria. 
Are all these produced by drunkenness? We want some 
means to do away with these diseases. What are these means ? 
As a prevention from disease I do not think that even the most 
perfect water system would accomplish all that is desired. Is 
there nothing in nature by which she may rid herself of all the 
contaminations that may occur? I think there is, that there is 
a fundamental force, an all pervading force which nature herself 
uses in most important instances, and that force, I hold, is 
electricity. I speak not as an enthusiast, for at the present 
time in Havre electricity has been adopted as a purifying agent, 
and has purified sewers that were seething with pestilence. 

Mr. P. C. Cowan—I think Mr. Scott takes a very pessimistic 
view of his subject. His ideas seem those of the Old Testa- 
ment, and he appears to forget altogether those of the New 
Testament, which are later, quite as different and quite as 
authoritative. I must confess to disappointment that the paper 
is so abstractly theoretical, and so very impracticable, except 
towards the end. Note carefully, he attempts to take into 
account not only the bodily but also the intellectual health. I 
do not doubt his ability, but I do not understand how he 
obtains an exact numerical value, such as the 25 per cent. 
average of national health he assigns to these islands, as it 
appears quite beyond human powers to measure spiritual and 
intellectual health. It is possible to make progress by taking 
as a guide the usual statistics of health, but, in my opinion, 
quite impossible to make any progress in the improvement of 
public health by the use of such fanciful measurements as Mr. 
Scott proposes. Evidently any town, however high its death 
rate, might claim to have the highest value of national health 
on Mr. Scott’s scale, if there ‘were enough self-conceit in the 
community, as it might easily be asserted, and who could prove 
otherwise, ‘‘O, though we are dying by scores by all kinds ot 
disease, we make up for and over-balance that by our ability 
and fine qualities of mind and soul.’’ To a certain extent I 
agree with Mr. Scott that there should be punishment for 
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disease, as I believe there was much justice in the opinion of an 
old teacher of mine that every case of typhoid fever should be 
followed by a criminal prosecution. 

Mr. Mrititican—I think one of the factors that tended to 
advance national health in ancient times was the fact that 
women engaged more in athletic exercises than they do in the 
present day. It is the duty of our Town Council to provide 
open spaces where children can play, and parks for athletic 
games; and if the people were more careful in their food a 
higher standard of health could be attained. 

Mr. GREENHILL—I agree with Mr. Scott’s remarks to a very 
large extent. It has been said that you cannot make a man 
sober by Act of Parliament, with that I entirely agree; but you 
can to a very large extent prevent him getting drunk by legisla- 
tion. I also consider that a parent should be made amenable for 
sending a child out to the street half-clad. One point strikes 
me particularly, the matter of infantile insurance. To my 
mind it ought to be absolutely impossible for any parent to 
insure his child’s life so as to benefit by his death. I think if 
that were prevented greater care would be taken with regard to 
the maintenance of the children’s health. I won’t touch upon 
the question of purifying sewage by electricity, because it is a 
subject of which I know very little, but I have no doubt that 
the experiments which are being carried on at Havre and other 
places will prove of immense benefit to the large cities where 
there is great difficulty with regard to the disposal of the 
sewage. 

Mr. Scotr—I must thank you for the manner in which you 
have received my paper, and I consider the compliment paid to 
me by such a man as Dr. Redfern, a gentleman whose reputa- 
tion is not only local but European, an ample return for any 
trouble I may have had. Dr. Whitaker thought that the 
moral had nothing to do with the national health ; I entirely 
disagree with him. If you leave the moral and the spiritual 
out, you will have little left. In reply to Dr. MacCormac, who 
understood me as making some remarks against the medical 
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profession, I may be allowed to say that there is no one here 
who has a higher opinion of that profession. We owe very 
much to the medical men. I like to have an argument witha 
man like Mr. Cowan. He says it is impossible for me to form 
an approximate health rate. I think ir he will look deeper into 
the matter, he will find that it is not impossible. I have read 
reports of doctors upon thousands of school-children as to their 
condition of health, and have carefully gone into the whole 
subject, and I am convinced that my estimate is not too low. 
Mr. Horner has raised the question of the ventilation of sewers, 
but that is not the subject this evening. Two years ago the 
subject was discussed here night after night, and it is not 
necessary to bring it up again. I like the remarks of my friend, 
Mr. Milligan, about open spaces. Everything to promote the 
health of the rising generation, such as open spaces, gymnastics, 
etc., should be encouraged and provided for. 
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6th February, 1894. 


Mr. Ropert Liyop Patterson, J.P., in the absence of the 
President (Professor FitzGerald), occupied the Chair. 


Mr. GeorGE Rocue, of Dublin, gave a Lecture, entitled 
THE AMERICAN MAIL SERVICE. 


THE LATE MR. JOSEPH JOHN MURPHY. 


Prior to the delivery of the lecture, 

Mr. PATTERSON said he regretted that the President of the 
Society, Professor Fitzgerald, was not present, and in his absence 
he, as one of the Vice-presidents, took the chair. He was no 
stranger to that position, as he was President of the Society many 
years ago, and he could say that, excepting the Chamber of Com- 
merce, there was no room in Belfast in which he felt moreat home 
thanin thatroomin whichthey wereassembled. Heregretted that 
his first duty on taking the chair was to perform a duty that was 
a very painful one to him in consequence of the nature of the 
motion he was going to submit for their consideration in a few 
minutes. And yet, having regard to the degree of intimacy, and 
friendly relationship that existed between the family of the late 
Mr. Joseph John Murphy and his own family for a very 
lengthened period, he thought the motion he was about to submit 
to them would be considered to come not inappropriately from 
himself. It would be fresh in the memory of all of them that 
Mr. Murphy had been called away to another world within 
a very recent period ; and under those circumstances, when they 
had lost such an old and valued and prominent member of their 
Society, it was only right and fitting that a vote of regret should 
be passed for his departure and a vote of sympathy and condolence 
conveyed to his relatives, Mr. Murphy had been elected a 
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member of that Society so long ago as November, 1849, forty- 
four years ago, and he was for a very short time a member when 
the usefulness and industry of which he afterwards gave such 
remarkable instances began to show themselves. He read his 
first paper before he had been three years a member of the 
Society. He was elected a member of the Council in 1852, and 
he continued a member of the Council uninterruptedly from 
then to the date of his death, last month—a period of over forty- 
one years. During that time he was treasurer of the Society for 
-a considerable period. He was president on several occasions, 
and he was one of the three trustees of whom he (Mr. Patterson) 
regretted to say he was now the only survivor. The other was 
Mr. William Bottomley, who was called away some years ago, 
and now he had to regret the loss of his other colleague, Mr. 
Joseph John Murphy. He had before him a list of papers which 
Mr. Murphy delivered from 1852 up to 1866, when he lost his 
wife. His more immediate and active interest in the Society 
ceased about this time—he meant his active interest in so far as 
appearing at its public meetings was concerned, but his interest 
in it as the invaluable editor of its proceedings continued 
uninterrupted. With these observations, which he spoke under 
very considerable feeling, he begged to submit the following 
resolution to their consideration :—“ That at this, their first 
meeting since the lamented death of Mr. Joseph John Murphy, 
one of the most eminent of our past presidents, the Belfast 
Natural History and Philosophical Society desire to place on 
record their deep sense of the loss the Society has sustained in 
Mr. Murphy’s removal trom one of the many scenes of his long 
and useful labours—one where his wide reading, his untiring 
industry, his love of research, and his ever ready willingness to 
impart information to others from the wealth of his well-stored 
mind rendered him for over forty years one of the most valued 
members. Of him it may truly be said that, while his kindliness 
of disposition, his broad sympathies, his unostentatious generosity 
and his many good qualities of head and heart endeared him to 
to his family and numerous friends, his singlemindness, 
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unselfishness, and transparent honesty of purpose commanded 
the respect of all. That it be an instruetion to the Hon. 
Secretary to forward a copy of this resolution to Mr. Isaac J. 
Murphy, and to convey to him the sympathy of the members of 
the Society with him and his family in their recent bereavement.” 

Dr. REDFERN, in seconding the motion, said Mr. Patterson 
had known the late Mr. Murphy long before he came to that 
Society, but everyone in the city who took any interest in 
physiology, in mathematics, any interest in the welfare of the 
community in general, had known Mr. Joseph John Murphy. 
He was sure no one had been more prominent or more earnest 
in every way in seeking the good of that Society and of every 
member of the community than Mr. Murphy. It made no 
difference whether the subject was one which interested a great 
body of persons interested in natural history, in geology, in the 
history of the world, in the history of their institutions, in 
physiology, in mathematics, in astronomy—it was Mr. Murphy’s 
earnest desire to promote as far as he could, and that was toa 
very much greater extent than fell to the lot of many persons 
living in his time, the good of those subjects and of the com- 
munity. He was sure everyone had felt with Mr. Patterson, 
though not so closely acquainted with Mr. Murphy as that 
gentleman was, the loss which Mr. Murphy felt by the loss of 
his amiable wife, and although that loss caused Mr. Murphy to 
cease attending the public meetings of the Society, he had 
displayed his interest in a more permanent and more important 
Way even since that time than before in the Society’s proceedings. 
They had lost a friend. They had lost one to whom he was 
sure everyone could have applied for assistance and advice under 
any circumstances in which he might be placed, especially in 
connection with any of the subjects he had mentioned, and he 
was sure there was no one in Belfast who had ever heard the 
name of Mr. Murphy but would sympathise deeply with Mr. 
Patterson, with that Society, and with the family of their 
departed friend in his removal from amongst them. 

The motion was passed unanimously. 
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Mr. PATTERSON, in vacating the chair, which was taken by 
Mr. John Greenhill, the President of the Chamber of Commerce, 
explained that it had been originally intended that the lecture 
should be delivered under the auspices of the Chamber, but that 
it had been thought better those proceedings should take place 
in connection with that Society. 

Mr. GREENHILL said he felt it to be quite a privilege to preside 
in that historic room, where so much valuable information had 
been conveyed from time to time. He was indebted for that 
honour to the courtesy of their President and Secretary, and also 
to the kindness of the excellent Hon. Secretary of the Chamber of 
Commerce, Mr. Patterson. In referring to the subject for that 
evening’s consideration, he thought he might say that an 
expeditious and regular mail service was of very great advantage 
to any community, and to a community of manufacturers and 
men of commerce it was of very special significance indeed. 
He had observed, and he was sure they had likewise observed, 
that in contrasting the advantages of Southampton, and Queens- 
town London had been very prominently considered as the 
place to and from which the times of each route should be taken. 
He did not wish to minimise in any way the claims of London 
in making calculations with regard to the advantages of one 
service or the other, but it did occur to him that perhaps there 
were other districts of England that were to be considered as 
well as London. He had been informed that a very much larger 
number of letters passed between the United States and the 
manufacturing districts of England than between the United 
States and the city of London. He would therefore urge that 
in considering the five millions of people in London, they should 
likewise consider the five millions of manufacturing inhabitants 
of Yorkshire and Lancashire, and in that connection he thought 
it would be well if those who were interested in making com- 
parisons with the object of showing which was the better route 
—Queenstown or Southampton—would also make a comparison 
to show which of those two routes would be more suitable for, 
say, Manchester, as the centre'of a very important manufacturing 
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and commercial community. He did not think that it would 
be wise for him to occupy their time any longer, as they had 
come there to hear their friend Mr. Roche, whom they cordially 
welcomed to Belfast. 

Mr. Rocug, who was received with applause, then delivered 
his lecture, which he prefaced by saying they had heard from 
the Chairman that not only London but also the various 
manufacturing parts of England should be considered in 
deciding definitely which route was ultimately to hold the field. 
He thought he would be able to show that evening that 

‘Queenstown was far and away the better route for the 
great bulk of the people of the United Kingdom. While 
Southampton undoubtedly possessed advantages, especially in 
connection with the passenger traffic, Queenstown was 
assuredly far beyond Southampton in its advantages with 
reference to the mail service. He thought they would mostly 
agree with him that the great object to be attained in the 
improvements in respect to the mail service which had been 
spoken so much about during the past year or so was to decide 
on such a service as would enable the Wednesday’s letters from 
New York to be replied to on the following Wednesday by the 
outgoing mail steamer from Liverpool, calling at Queenstown 
on Thursday morning, and Saturday’s letters from New York 
to be replied to by the outgoing Cunard steamer on the following 
Saturday from Liverpool and Sunday from Queenstown—that 
was, to have the Saturday’s and Wednesday’s letters replied to 
within a week of the time they were sent from New York, 
and wice versa. That was a feat which had actually been 
accomplished over and over again during the past season by the 
Queenstown route, not only in the summer months, when the 
Atlantic Ocean was comparatively calm, but also during the 
stormy weather of the past few months. There was another 
fact which ought to weigh with them in the consideration of 
that question. During the first four or five months of the 
existence of the Southampton route vessels sailed from both 
Southampton and New York on Saturdays, the same as the 
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Cunard steamers from Liverpool and New York, and while that 
state of things prevailed not in a single instance did Saturday’s 
letters from New York arrive at Southampton in sufficiently 
good time the following Saturday to allow even the Southampton 
people to reply to their own letters by the outgoing steamer on 
the following Saturday, and when the inhabitants of South- 
ampton itself were unable to do that, what could be said of the 
people in the rest of the kingdom? All that was immensely in 
favour of the Queenstown route. Ona Saturday evening during 
the past summer, when he was at Southampton, the City of 
Paris arrived at the docks at 5.30, and the letters conveyed by 
her reached London at 9.30 the same night, even after the night 
mail trains had left for the North. The first question the 
American passengers asked was, “ What about the Campania ?” 
which was to leave New York half an hour after their vessel 
had left, and they were thoroughly disgusted when they were 
informed that the Campania had landed her mails at 9.30 on 
the previous Friday morning at Queenstown, and that the 
letters had been delivered throughout the kingdom on Saturday 
morning, whereas those brought by the Southampton route 
were not delivered until the Monday morning. He mentioned 
that fact to show that, although there had been a good deal of 
talk about improving the local service between Queenstown and 
London—and he believed that it should be improved to the 
utmost extent that the most modern engineering inventions 
would permit—yet the superiority of the Queenstown route 
was not dependent upon any such imprevements, for at the 
present moment it was infinitely superior as far as the delivery 
of the letters throughout the whole of the United Kingdom was 
concerned. The President of the Liverpool Chamber of 
Commerce, Mr. M‘Arthur, recently said, as far as Liverpool was 
concerned, the adoption of Southampton in preference to 
Queenstown would mean that they in Liverpool would have to 
post their American letters twenty-four hours earlier, and that 
they would receive their American correspondence ten and a 
half hours later. That was a very serious difference, and when 
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they added the difference of the journey from Liverpool to 
Belfast and compared it with the Queenstown journey, they could 
easily judge what the change would mean to them in the North 
of Ireland. There was another argument in favour of the 
Queenstown route, which might be called a patriotic one, and 
that was that, while the liners which adopted the Southampton 
route all sailed under a foreign flag, those on the Liverpool route 
carried the mails under the British flag, and, moreover, could 
be used in case of war for the defence of their country. Still 
another fact to remember was that on the Queenstown route the 
letters were all sorted between Queenstown and London, while 
on the Southampton route they reached the General Post Office, 
London, for the most part unsorted. Mr. Roche threw upon 
the screen numerous diagrams, contrasting the merits of the two 
routes. One table showed that, taking the average of eight 
voyages bythe Southampton route, the journey was accomplished 
in 6 days 19 hours 53 minutes, while the average of nine voyages 
made by the Campania and Lucania on the Liverpool route was 
5 days 15 hours 28 minutes. The Lucania at present held the 
record for the fastest westward passage, her time being 5 days 
12 hours 47 minutes, while the Campania held the record for 
the best eastward voyage—5s days 12 hours 7 minutes. _ After 
exhibiting views of the Teutonic and Majestic, which were 
received with applause, the lecturer said when it was borne in 
mind that those fine vessels had been seven years longer on 
the service than the Lucania and Campania, and that they had 
never been beaten by more than three and a half hours, 
notwithstanding the enormously increased horse power of the 
Lucania and the Campania, he thought they might practically 
say that up to the present the Teutonic and Majestic were 
unbeaten as splendid specimens of Transatlantic liners. One of 
the chief weapons used by the Southampton people was mis- 
representation; they stopped short of nothing which would in 
any degree favour the Southampton route; but, notwithstanding 
all their efforts, it could easily be proved that the Queenstown 
route was much superior for the carrying of the mails, for letters 
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posted in any part of England could reach New York quicker 
by that route than by the steamers from Southampton, and 
even letters posted in Southampton itself could be despatched 
at a later hour by the Queenstown route, and yet arrive at their 
destination as soon or sooner. The transmission of the mails 
from Queenstown to London had been accomplished in as short 
a time as thirteen hours twenty minutes, although the distance 
covered was 516 miles including sixty-four miles of water, and 
he believed if the postal authorities could be prevailed upon to 
adopt some quicker method of loading and unloading the mail 
bags that time could be considerably reduced. Mr. Roche 
exhibited several views illustrative of the journey from Euston 
to Queenstown, and others depicting the arrival and departure 
of Atlantic liners by both routes. Alluding to the benefit 
derived by Ireland in consequence of American visitors dis- 
embarking at Queenstown instead of proceeding direct to 
Liverpool, he strongly advocated the adoption of some system 
of through tickets, which would give travellers the option of 
sailing all the way to Liverpool, or, without any further cost, of 
proceeding by rail from Queenstown to Dublin, instead of the 
present system, under which those who chose the latter course 
had to pay extra for the privilege. In concluding a deeply 
interesting lecture, Mr. Roche said he thought from the facts 
he had placed before them the audience would he able to form 
some idea of the importance they ought to attach to the question 
of the Queenstown mail service. 

The lecture was much enhanced in value and interest by over 
a hundred original lime-light photographic views taken by Mr. 
Roche, including several large pictures of the Teutonic, 
Majestic, Lucania, and Campania. 

Mr. HERBERT LANYON, in moving a vote of thanks to Mr. 
Roche for his lecture, said what struck him as a very important 
thing was that such vessels as the Teutonic, the Majestic, and 
other large vessels which sailed under the English flag could be 
utilised by the English Government in case of war for conveying 
their troops from one part of the kingdom to another, and 
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therefore they should be subsidised by the English Government 
as far as possible. The captains of these vessels were naval 
reserve men, and if the English Government subsidised ships 
that sailed under the American flag they would be subsidising 
ships that might be the ships of the enemy in case of war. He 
though that would bea serious matter, and as Britishers they 
should do all they could to have their mails carried under the 
English flag. Another matter of importance was the large 
number of passengers that would be landed at Southampton if 
it were selected as the mail route. He thought it would bea 
great injustice to Ireland if American passengers, who spent a 
large sum of money yearly as tourists in going through Ireland, 
were carried past Queenstown and landed in England. That 
would be a grievance of which they would have more cause to 
complain than many of the imaginary grievances that people 
talked so much about. 

Mr. F. D. Warp, J.P., in seconding the motion, which was 
passed, said the lecture to which they had listened could only 
do good, and he hoped the result of it would be that the 
Queenstown route would be ensured to them for the conveyance 
of the American mails. 

The lecturer, in acknowledgement, said he was not interested 
in any of the companies that were concerned in the question of 
the mail service. 

The proceedings then terminated. 
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6th March, 1894. 


PROFESSOR FIrzGERALD, President of the Society, occupied the 
Chair. 


Mr. RosertT Patterson, M.B.O.U., Honorary Secretary of the 
Ulster Fauna Committee, contributed some Notes on 
THE OCCURRENCE OF THE MARTEN (MARTES 
SYLVATICA) IN ULSTER. 


He gave particulars of the discovery within the past few 
years in the various counties of Ulster. In County Down one 
of themost recent discoveries was in 1891, at Finnebrogue, near 
Downpatrick, which had been stuffed, and presented to the 
Museum by Major Maxwell. In October of the the same year 
another was caught near Bryansford, which was also on view. 
This specimen seemed to have been trapped before, as one of its 
jegs was gone. He had not been able to obtain any recent 
records of the presence of the Marten in the Counties of Armagh, 
Monaghan, Londonderry, and Tyrone. He would be glad to 
hear of any other appearances of this somewhat rare animal in 
the different counties of Ulster. 


Mr. R. M. Youne read some Notes on 
A RECENT FIND OF IRISH ELK BONES IN BELFAST. 


He said in connection with the great system of main drainage 
which was now approaching completion, under the able 
superintendence of Mr. J. C. Bretland, M.I.C.E., the city 
surveyor, excavations for an intercepting sewer were made in 
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January of this year. Under the footpath on the east side of 
High Street and Castle Place a quantity of human bones were 
dug up, opposite St. George’s Church, where the burying ground 
of the previous Church of St. Patrick extended, but it was 
not until the workmen reached Castle Place that anything 
of special interest was found. On January 18th an intelligent 
working man brought him three jaw bones, which had been 
taken from a depth of seven feet under the footpath, at Mr. 
Watson’s shop, No. 10 Castle Place. Prof. R. O. Cunningham, 
M.D., kindly examined these bones, and pronounced them to 
be those of an Irish elk, horse, and sheep. Opposite Messrs. 
Hart and Churchill’s shop quite a number of jaws of the 
Irish elk were turned up, with some fragments of leg and rib 
bones. These were associated with branches of trees, probably 
willow, and were six feet ten inches under the surface of the 
flags of the footpath. Mr. S. F. Milligan, M.R.I.A., secured 
some bones, apparently of the horse and dog, which he has 
kindly presented to the Museum. The Museum's specimen of 
the Irish elk surpassed in size the largest living deer. Its 
antlers were sometimes eleven feet from tip to tip, while those 
of the moose were only four feet. The most recent discovery of 
Irish elk bones seemed to be that described Mr. R. L. Preger, 
B.A., M.R.I.A., on February 16th, 1892. They consisted of a 
skull found in the preceeding December in excavating near the 
Spencer Basin. It was in the centre of a peat bed, three feet 
thick, with a depth of thirty feet of estuarine clay above. On 
the same bed of peat at the Alexandra Dock bones of the deer 
and wild boar occurred. The present find of Irish elk bones 
seemed to be the first to be noted within the city boundaries. 
These bones were lying almost on the surface of the estuarine 
clay or sleech, and the Irish elk, horse, and sheep bones were 
found close together, as if either swept down by some flood or 
possibly deposited in such by human agency. This latter 
supposition was strengthened by the remarkable appearance of 
some of the larger bones, which apparently had been broken into 
short lengths to extract the marrow. They resembled in this 
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respect the bone so treated by the cave men and the Swiss lake 
dwellers. In 1868 a similar find was made near the Broadway 
Factory, and amongst the bones then found were some of the 
red deer, which had artificial markings, where the flint tools had 
been at work. Another recently discovered relic of the past was 
the supposed canoe, which was cut through in driving sheet 
piles at the waste ground close to the Albert Bridge, where some 
works in connection with the main drainage had been going on. 
He and Mr. Lavens M. Ewart visited the place in December 
last, and saw at the depth of ten feet the trunk of an oak tree, 
four feet in diameter, which had been burned out on the upper 
side like a canoe. The part which was cut out by the piles 
measured six and a half feet long, by four feet wide and three 
feet deep. The thickness of the sides was not more than six 
inches, and the wood was sound in the middle. The two 
extremities of the tree was undisturbed in the sleech at that 
time, but he understood that one end had been laid bare, and it 
forked off into two branches, As the other end was still 
uncovered, it might show visible signs of a canoe in process of 
formation if laid bare. 

PRoFEssor FitzGERALp apologised for having to leave the 
meeting, and 

Mr. W. H. Patterson presided during the remainder of the 
meeting. 


Mr. S. F. Mityican read a Paper on 
IRISH ARCHAOLOGY. 


Mr. S. F. Mituican, who was cordially received, said—It is not 
the first time I have had the privilege of addressing this society 
on Irish archeology. On the present occasion I propose to deal 
with the mode of living, culture, and social customs, illustrating 
the every-day life of the people in ancient Ireland. Before the 
Christian era this country had advanced so far as to possess a 
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code of laws, a regular government, orders of learned men, and 
public schools. After the introduction of Christianity these laws 
were revised to suit the altered conditions of society, and for over 
one thousand years after, with very slight alterations, these laws 
called the Seanchus Mor, were those which ruled the lives and 
liberties of Irishmen, and by which they were governed. In the 
early Christian period the island made great progress in religion 
and culture, so much so that it became known as the Island of 
Saints. During this golden age of Irish history for a period of 
over 200 years, commencing with the early part of the 6th 
century, the country produced a host of Christian missionaries, 
whose names became well known over Western Europe, and 
caused Irishmen to be loved and respected wherever they went. 
They were known abroadas Scotsof Erin, thoughthey themselves 
prefered to be called Gaels. After the invasion of the Northmen 
and their kindred, the Normans, religion and progress received 
a serious check. Men had to turn from the arts of peace to 
those of war, with all its train of attendant evils. During the 
peaceful period from the year 600 to the middle of the 9th 
century, Irishmen were unequalled in the art of illuminating 
manuscripts, whilst her learned men were advanced in all the 
essentials ofa liberal education. They understood Latin, Greek, 
and even Hebrew, were thoroughly read in the sacred scriptures, 
and it was probably from their love of Holy Writ that they spent 
all their artistic genius in illuminating its pages so profusely, 
They were well versed in mathematics and astronomy as then 
known, and some had advanced views on the latter science much 
ahead of their times. To the great schools of Armagh, Clonard, 
Durrow, Clonmacnois, Bangor, and Moville, flocked thousands 
of youths, many of noble birth, who came from Britain and Gaul, 
so celebrated were these ancient Irish seats of learning. The 
insular position of the country saved it for a long period from the 
dark cloud of ignorance that spread over the rest of Europe after 
the downfall of the Roman Empire, until the northern hordes 
arrived, who were quite as much at home on sea as on land. 
They ravaged the monasteries, carrying off the sacred vessels, 
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manuscripts, and everything they could take they destroyed. 
To form a correct idea of a Celtic monastery you should exclude 
from your minds everything you have read or seen of Gothic 
Romanesque architecture, such as the ruins of monasteries like 
Adare, Quin, Holycross, Mellifont, Jerpoint or Greyabbey. 
These were all Anglo-Norman, not Celtic. The Celtic monastery 
consisted of a collection of circular, wattled, or stone beehive 
huts surrounded by a circular eastern rampart called a rath, 
or a huge dry stone built wall, 1o or 12 feet thick, called a 
cashel. Each brother had a separate little hut or cell, in which 
he studied and slept. The students constructed similar huts 
or booths, which assumed the form of a village. Those who 
were able paid for their food, and those who were not received 
their support from the people of the district. It was in schools 
like these that Columba, Columbanus, Galus, Colman, Adamnan, 
and others were educated, who became great missionaries and 
teachers, and preached the Gospel to various European nations. 
From the peculiar habits and traditions of the Irish race, 
architecture at that period had not attained that position to 
which it was entitled, and to which at a later period it reached. 
No doubt the round towers were erected about the end of the 
time we are referring to, and for graceful proportions and 
excellent workmanship stand unequalled. It would seem that the 
men who built them were capable of doing work of a much more 
elaborate kind. In the 11th century the Irish did direct their 
attention to the erection of better churches, and such as Cromac’s 
Chapel and Queen Dervorgille’s Church at Clonmacnois, both 
built by native workmen. They invented a peculiar style of 
stone roofing, unique in its way, and almost indestructible. 
English writers who dispute our claims to a higher culture and 
earlier civilisation than theirs generally ignore reference to the 
remote ages, and point to the condition of Ireland in the Eliza- 
bethan age in proof of their statements. It is well known that the 
decadence of the country had reached its lowest point at the close 
of the Elizabethan wars. The social condition of the common 
people was deplorable, being hunted to the woods like wild 
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beasts, without food or shelter. Is it to be wondered at if they 
were taunted by being called savages? The state of Munster after 
the wars of Desmond, and of Ulster after those of O’Neill, show 
to what depths of suffering and misery the mass of the people were 
reduced—as tillage had been totally neglected, and no security 
for property existed. A thorough knowledge of the manners 
and customs of the Irish people, as well as an aquaintance with 
the code of laws by which Ireland was governed for such a 
lengthened period, would have been invaluable to English states- 
men legislating for this country. It has been to the utter want 
of such knowledge in the past that Ireland has not been 
assimilated more thoroughly with England. Whilst the words 
of many Continental languages have been absorbed into English, 
it is remarkable how Irish words have kept coldly aloof, or have 
not formed any portion of that tongue. We need not push 
these ideas further than to express an opinion that archeology 
and legislation could have been associated with advantage to the 
nation. No European nation can show so many ancient 
manuscripts relating to remote times as Ireland. ‘These deal 
with every possible subject. There are copies of the Brehon 
Laws, innumerable tales and poems of the early heroic ages, 
written in the Homeric style, together with such works as the 
“ Annals of Donegal,” by the Four Masters ; *‘ Annals of Ulster,” 
of ‘ Innisfallen,” of ‘‘ Clonmacnois,” the “Chronicum Scotorum,”’ 
&c. These works were written by professional historians, to 
whom the severest penalities would attach if they falsified them 
in the slightest degree. No people, with the exception of the 
Jews, were more careful to transmit accurately their genealogies 
and history. The ollamh, or historian, did not receive his 
degree until a period of from nine to twelve years had passed 
in the closest study and the most severe tests. The French 
Government in the year 1881 despatched an eminent professor 
of Celtic to this country to examine and report on our ancient 
manuscripts. In hisreport, published afterwards, he stated there 
are fully 1,000 Irish manuscripts still existing, many of them of 
oo and very many which had not yet been translated. 
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In addition to those in the Dublin libraries, the British Museum, 
and the hands of private collectors, there is scarcely a first-class 
Continental library that does not possess copies of our ancient 
manuscripts, carried from this country by Irish monks from the 
sixth to the tenth century. The Bardic schools were next 
referred to, and the mode they adopted and other interesting 
details of their system of teaching. These schools were in 
existence as late as the seventeenth century. The schools, taught 
by the monks, as distinguished from those taught by the bards, 
were next referred to, and the great success that attended these 
ancient seats of learning. The lecturer gave a translation from 
the Latin of a poem written about the year 820, by an Irishman 
who travelled in Italy, and became a bishop near Florence. As 
it refers to Ireland of that remote time it is worth repeating :— 
“¢ Far westward lies an isle of ancient fame— 

The best of countries—Scotia is her name. 

An isle enriched with an exhaustless store 

Of gems, of garments, and of golden ore. 

Her soil prolific teems with native wealth, 

Her air breathes mildness, and the gales of health, 

Her verdant land with milk and honey flows, 

And nature here her choichest gifts bestows. 

Her cultured fields are crowned with waving corn, 

And art and arms her envied sons adorn, 

No savage bear with lawless fury roves, 

Nor ravenous lion, through her peaceful groves 

No poisonous reptile wounds, no scaly snake 

Twines through the grass, nor frog annoys the lake ; 

An island worthy of the Scottish race ; 

In war illustrious and unmatched in peace.” 


Last week, in Dublin, Dr. Sigerson, of that city, delivered a 
lecture, entitled “ The First Saint of Erin.” Most people, 
if asked who he was, would probably reply, St. Patrick; but 
it was not he to whom the learned doctor referred, but a 
saint very slightly, if at all, known to Irishmen until brought 
forward now to the light of day. The learned doctor said he 
was called Sedulius, lived before St. Patrick, when Nial of the 
nine hostages was king. He travelled to Britain, Gaul, Italy, 
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and finally reached Greece. He was a bard, and from his great 
ability was elected to be professor of rhetoric at Athens. Here 
he became acquainted with a Christian priest called Macedonius, 
who converted him to Christianity. He afterwards wrote a 
beautiful Christian epic called ‘‘Carmen Pasquel,”’ an Easter 
ode. Many copies of this poem were made until the art of 
printing was invented, when it was first printed at Leipsic, 
and since that time fifty-one editions of it have been printed. 
This is a very striking illustation of the learning of the Bardic 
order in Ireland before Christianity became the religion of the 
State. He could multiply instances of Irishmen attaining high 
positions for their learning on the Continent. The Emperor 
Charlemagne appointed two Irishmen to take charge, one of 
the great school in Paris and the other in North Italy. The 
writer who records this refers to them as “two Scots of 
Hibernia” incomparably skilled in human and divine literature. 
An Irishman named Feargall about the year 748 taught a 
school in Bavaria. He held the opinions that the earth was 
a sphere, the existence of the antipodes, and diuranal motion 
of the earth on its axis. I need scarcely say these views 
were quite unknown on the Continent at the time, and he was 
reprimanded by the Pope for holding such views. Previous to 
the introduction of the present system of National education 
there was scattered over Ireland, even in remote districts, good 
classical and mathematical teachers, and it was no uncommon 
experience to find a barefooted boy whilst herding cattle reading 
Latin. The lecturer next described the kind of houses the people 
dwelt in, the earliest form being circular, with cup-shaped roof, 
and the fire in the centre of the floor. The people were pastoral, 
living mainly by flocks and herds, not tilling much of the ground. 
The dress and weapons were referred to, as well as the mode of 
living of the chiefs and people in the middle ages. The houses 
of the chiefs during the Tudor period were constructed of huge 
frameworks of timber, filled in with clay,and covered with thatch. 
Later again, during the reign of James the First, what were 
called bawns were built—a stone house or castle, and attached a 
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farge quadrangular enclosure with towers at the angles; this 
enclosure was intended to protect the cattle. The people were 
extremely hospitable in all grades of society. The chiefs kept 
an open house, the banqueting place of the clan, or, as the bards 
delighted to style it, “An open-doored festal gift-bestowing, white 
wattled lime-washed pile, in which mead and metheglin flowed 
without stint.” In return the kings and chiefs when making 
a tour through their territory lived on the members of the clan- 
This was known as coshery, and originated in the righ, or king, 
collecting his cess or rent. The Norman barons continued this 
Irish custom, and the coshering visitations made by Ormond) 
Kildare, and Desmond so late as the middle of the 16th century 
is described in a state report of the time as follows :—‘ These 
earls, with their wives, children, and servants, do use, after the 
custom of Irishmen, to resort with a great multitude of people, 
to monasteries and gentlemen’s houses, continuing there two 
days and nights, living at their pleasure, and their horses and 
grooms are maintained by the neighbouring farmers; so as 
they be found in this manner in other men’s houses more than 
half the year, and spare their own. Gerald, eleventh earl of 
Kildare, on such occasions travelled with a train of 500 horse- 
men,who were quartered on the farmers of the district. As an 
example ot the prices of food, the following is copied from an 
old tract written in 1589 :—A barrel of wheat, or a barrel of bay 
salt containing three and a half bushels Winchester measure, is 
sold in Ireland for four shillings ; malt, peas, or beans, for two 
and fourpence ; oats for one and eightpence; a fresh salmon, 
worth in London ten shillings, for sixpence; twenty four 
herrings, or six mackerel, six sea bream, a fat hen, thirty eggs, 
a fat pig, one pound of butter, or two gallons new milk, for one 
penny ; ared deer without the skin, for two and sixpence; a 
fat cow, thirteen and twopence ; a fat sheep, one and sixpence. 
There be great store of wild swans, cranes, pheasants, partridges, 
heathcocks, plovers, green and gray curlews, woodcocks, rails, 
and quails, and all other fowls more plentiful than in England. 
You may buy a dozen quails for threepence, a dozen woodcocks 
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for fourpence, and all other fowls rateable. Oysters, mussels, 
cockles, about the sea coast are to be had for gathering in great 
plenty.” <A very interesting description of Ireland about this 
time (1588 to 1589) is given in a letter written by a Captain 
Cuellar, a Spaniard. His vessel, with two others belonging to 
the Armada, were wrecked on the coast of Stigo, and he escaped, 
and travelled through a portion of Leitrim, Fermanagh, and 
Tyrone until he reached O'Cahan’s Castle, at Limavady. He 
did not remain their, but ultimately escaped from the coast, at 
or near Dunluce, from whence, with other Spanish refugees, he 
reached Scotland, and ultimately Antwerp, where he compiled 
this letter of his travels through Ireland. As to the mode of 
living he says—“ The people live in huts made of straw, the 
men are big-bodied, with handsome features and limbs, active 
and nimble as roe deer. They eat but one meal in the day, and 
that at night. Their usual food is butter and oaten bread. 
Their drink is sour milk, having none other. They do not 
drink water, which is the best of all. They dress, after their 
fashion, with tight hose and short coats (sayas) made of coarse 
goat’s hair. They cover themselves with cloaks, and wear the 
hair down to the very eyes. They are great pedestrians, and 
very enduring as regards fatigue. They are continually at war 
with the English, who hold garrisons near by in the Queen’s 
service, and trom whom they defend themselves, not allowing 
them to enter their territory. They sleep on the ground on 
freshly cut rushes full of water and frost. The most of the 
women are very handsome, but ill arranged (tothery) wearing 
only a shirt and a cloak, which covers them entirely, anda linen 
cloth which they double closely about the head, tieing it in front. 
They are very domestic, and very laborious after their fashion. 
These people style themselves Christians, and mass is said 
amongst them, their ritual being that of the Roman Church. 
Nearly all their churches, monasteries, and hermitages have been 
pulled down by the English garrisons, and the natives who have 
joined them, and who are just as bad as the English ; so that 
finally in this kingdom there is no justice or reason, since that 
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everyone does according to his will.” I cannot afford space to 
give any more of Cuellar’s narrative, which is of great interest. 
Reference was next made to the various orders or grades of 
society in Ireland, marriage and other customs. The musical 
culture of the Irish, the old airs, and different instruments of 
music were mentioned. In Celtic Ireland a harper’s person was 
sacred wherever he went. They had peculiar priveleges and 
immunities, which were recognised over the whole island, were 
received and treated with the greatest hospitality wherever they 
went by all classes of society. Every king and chief had his 
bard. On the 12th of July, 1792, the last meeting of Irish 
harpers was held in Belfast. At this meeting only ten harpers 
could be collected in all Ireland. They played all the old airs 
as they had been handed down to them from time immemorial. 
The music was written down by Edmund Bunting, and thus 
saved from being totally lost. A great social function in ancient 
Ireland was the Aenachs, or fairs. Here the people met from 
every district in great numbers. They were somewhat like the 
Grecian games, and lasted in some instances for several weeks. 
They were originally instituted in memory of the death of some 
great king or chief, and were held to commorate his memery. 

Horse racing, chariot racing, running, wrestling, and various 
- games were celebrated before the assembled people of the district. 
Prizes were given to the successful competitors. These games 
in later periods had become known as patterns, but owing to the 
drunkenness and other causes, the clergy have almost sup- 
pressed them. It was at these fairs that the boys and girls met 
and matches were made, and they were looked forward to with 
the greatest possible interest. It would be impossible to condense 
in a small space anything but the merest outline of our ancient 
social customs, the laws relating to the various classes of society, 
their duties and privileges. Each grade of society had their 
rights and privileges regulated by law, from the king to the 
labourer ; laws regulating the settlement of the land between 
the various tribes and families ; laws concerning gifts, aliens, 
loans, pledges, and securities ; for instance, any tool by which a 
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person earned his living could not be kept in pledge. The fees 
of doctors were regulated by the old laws, and the position and 
way the doctors house should be built was stipulated. The fees 
of lawyers and teachers were stipulated, and a series of laws 
relating to weaving, spinning, brewing, and building, landlord 
and tenant, master and tenant. These laws are all in existence 
since the fifth century, as they are now and were in existence 
centuries before that in probably a slightly different form. The 
colonists which landed on these shores trom Egypt, Greece, or 
Spain brought with them an advanced civilisation, from which 
sprung the ancient code of laws, bardic schools, orders of learned 
men, poets, musicians, and historians. We Irishmen are deeply 
indebted to such men as Dr. Petrie, Bishop Reeves, John 
O’Donovan, and Eugene O’Connor, as well as others, for 
unravelling the tangled skein of Irish history from manuscripts, 
the oldest in Europe, from buildings hoary with the lapse of 
centuries, which show the position our country held in religion, 
learning, and culture in remote times. 

Messrs. W. Gray, W. Armstrong, and the Chairman offered 
a few complimentary remarks on the the papers. 

Messrs. Young and Milligan having replied, 

The proceedings terminated. 
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3rd April, 1894. 


ProFEssoR FITZGERALD occupied the Chair. 


ProFessor WILLIAM Knicut, LL.D. (University of St. Andrews), 
delivered a Lecture on 


THE HIGHER EDUCATION OF WOMEN. 


The CHAIRMAN, in introducing the lecturer, said the subject 
was one of which he thought they heard a good deal, and he 
was sure it would be of great advantage to them to hear the 
opinion on the subject of Professor Knight. 

ProFessoR WILLIAM KNIGHT, who was cordially received, 
began by dealing with the subject historically. He said it was 
a mistake to suppose that the higher education of women had 
been exclusively or mainly a modern achievement. It was 
distinctively of modern interest, but they had evidence of the 
higher education and of many notable successes in philosophy, 
letters, and art amongst the women of the ancient world. Even 
in the fragements of early Indian literature women were 
introduced as taking part in philosophical discussions, but it 
was amongst the Geeeks that they found the most conspicuous 
results in this as in so many other directions. ‘Che manifoldness 
of the Hellenic culture would lead them to expect what they 
actually found—that there were women in Greece more highly 
cultured than any of whom they had authentic record in 
medizval times. Throughout the middle ages they found the 
condition of women a sad chapter in their history. The shadow 
of medizvalism was darkest as it bore upon them. If in those 
times the education of men was slight, that of women was 
practically non-existent. It was hard to say, however, what 
might have happened had the Hellenic and Hebraic elements 
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blended at an earlier period. Modern history would have been 
very different from what it had been if the leaven of the East 
had passed over tothe West and entered the European mind in 
a natural manner at the commencement of the Christian era. 
They knew little about the position of women in England at 
the commencement of our authentic history, but it was clear 
that in the early Celtic nation it was on the whole a degraded 
one. She was simply one of the household chattels, useful as a 
drudge, or useful to the tribe as its flocks and herds were useful. 
Its was not to the Celts but to the Saxons that they owed the 
germs of that regard for women which (when allied with later 
Teutonic and Norman elements) grew into a chivalrous devotion 
to them, which had become the parent of so many virtues in 
man. The Teutonic race, which overran the Celtic aborigines 
of Britain, showed a regard for the women of their tribes far in 
advance of anything they found in the most highly-civilised 
nationsof antiquity. Nodoubt amongst the Hebrews, the Greeks, 
and the Romans there were exceptional instances of chivalry, 
of rare tenderness, and high-minded devotion, but that was not 
the same thing as the chivalry of the Saxon and the Teuton. 
The Saxon women possessed property and land, and they could 
transmit or bequeath it, while they often took part in the 
Witenagemot of the King’s Council. Of course the great mass 
of the peasant women had plenty of hard work to perform, but 
the Saxon workwomen were not compelled to undergo servile 
toil, which the Celtic women underwent. In the schools 
established by Benedictines girls were taught, as well as boys, 
side by side in the Benedictine abbey, and a part of it was the 
school where women learned Latin if they chose. The Abbess 
Elfleda, of Whitby, and Eadburga, the Abbess of Minster, were 
correspondents of the most erudite men of their age, and their 
learning was as conspicuous as their charity and devotion were. 
As time went on the new elements blended with the old, and 
when they reached the thirteenth century they found a fresh 
type of chivalry evolved in England, and grafted in the old 
Saxon stem. When,the strife between the Anglo Saxon and 
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the Norman ended new national characteristics arose out of the 
welding of the two races, and as one result they saw a different 
attitude towards women. What more immediately concerned 
them, however, was the education of the women of that period. 
At the convent schools, such as the Abbey, Barking, the priories 
of Clerkenwell, Halliwell, Kilburn, &c., female education was 
given not only to the nuns, or those destined to be nuns, but 
to all women of the noble houses and to those of the middle 
classes who desired it. It was a fact not generally known that 
in the middle ages women were not cut off from the higher 
education so much as they were after the Reformation. The 
records that survived of the educational methods employed at 
the close of the medizval period and the commencement of the 
modern were very fragmentary. Some had supposed that in 
the sixteenth century a classical education was within the reach 
of English girls. It was true that there were some highly 
educated women in England then, but such instances as those of 
Lady Jane Grey and the Countess of Pembroke, for example, 
were instances of quite exceptional women exceptionally trained. 
After enumerating some works which had been written by 
learned women of the eighteenth century, the lecturer went on 
to deal with the question of education in America in the 
beginning of the nineteenth century, and of the number of 
colleges which had been opened for the conjoint education of 
man and woman. He then alluded to the opening of several 
schools of science in Ireland, and dealt with the question of the 
admission of women into these schools. In 1878 the University 
of London took the very momentous and decisive step of opening 
up all its examinations and degrees to women. It was a most 
significant act, and had been fruitful of good in many ways, 
reacting even on the educational institutions of America. In 
the following year Dr. Barnard, the president of Columbia 
College, N.Y., in his annual report to the College, advocated a 
similar opening up both of the classes and examinations of his 
College. But the question was left open, however, whether the 
students of both sexes should be admitted to the same lectures, 
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or whether an annexe should be established, where women were 
educated in different rooms from the male students. The 
question now arose as to whether the education of men and 
women was best carried on jointly or in separate colleges each 
by themselves. The advantages of mixed education were 
numerous and obvious. There was—First, the same standard 
of teaching and examination ; second, the distinct economy of 
having only one staff of teachers; third, the stimulus of a 
healthful rivalry in learning between the sexes ; and fourth, the 
greater likelihood that similar chances might open up to both 
in the after race of life. On the other hand, there were plain 
physiological difficulties arising out of differences in organisation 
and bodily strength that told the other way. It was for that 
reason he thought that, while mixed classes should remain the 
rule in the provincial colleges of the country, there would 
always be some women who preferred separate instruction in 
colleges of their own, and for whom education on the lines of 
Girton, Newnham, and the Oxford Halls was much better than 
anything they could learn in mixed classes could ever be. It 
must also be remembered, that the mixed system might develop 
an unhealthy as well as a healthy rivalry. If women began to 
think it one end of education to outstrip the other sex if possible 
in every line of effort immense evils would result, and a reaction 
hurtful to themselves must set in whenever the idea of rivalry 
became dominant. There should be some colleges exclusively 
for men, others exclusively for women, others mixed, and open 
to both, and others open indiscriminately to all. The differences 
which existed in our social strata necessitated differences in our 
educational methods as well as in our educational material. It 
was to be hoped that the recent successes in examinations, over 
which the whole educated world rejoiced, would not lead many 
to draw the illogical and extravagant conclusion that all spheres 
should be opened up to women. Such a result would first injure 
women themselves, and then react injuriously on men, for the 
gentler a woman was the more she despised an effeminate man, 
and the stronger a man was the more he disliked a masculine 
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woman. The only drawback tothe higher education of woman 
was the risk of increasing their individualism, and in 
consequence their self-assertion. The purely communistic 
feeling, the sense of the organic unity of the race, the glory of 
living for great causes and sinking oneself in the advancement 
of such causes—those were not always fostered by opening up 
pathways to learning to which people might isolate,themselves 
till they became the most learned of their age. In conclusion, 
he said he believed they were as yet on the threshold of triumph 
as to the education of women, because he believed the more 
thoroughly educated women were the more thoroughly improved 
and educated men would be, and therefore the more elevated 
and ennobled the future of the race would be. He was confident 
that the higher education of the woman would develop and 
evoke the virtues of chivalry, of courtesy, and of unselfishness 
in men, because he was sure of this, that the most-highly 
educated women, who were trained in knowledge, who became 
experts in language, philosophy, science, and art, would exert 
the highest and the deepest, and therefore the most benign. 
influence on the education of their sons and daughters, and 
consequently of the whole future of the world. 

Dr. RepFERN.—The thoroughly exhaustive account which 
has been given us of what has been done in all time, and 
especially of recent years, to promote the education of women 
prevents anything of importance being added. I was extremely 
glad to hear, what I dare say many of you knew, of the 
numerous successes of ladies in the Cambridge and London 
University examinations, examinations, I believe, of the very 
highest type in arts and science. Mention was also made of 
what has happened on this side too. Ladies have not 
unfrequently taken a very high—nay the very highest—place in 
particular subjects at the examinations of the Royal University. 
All its prizes and degrees are completely open to women, and 
have been taken with great advantage by large numbers of ladies, 
several of whom have altogether headed the men of their year. 
Something was said by the Professor on which I wish to say a 
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word as a physiologist. I was afraid when he drew your attention 
to a very patent physiological difference in the sexes that you 
might go away with the idea that this was disheartening to 
women. Though it happens that women are for the most part 
weaker, in our condition of society, than men, I know no 
Physiolgical reason why it should beso. I do not think it is 
so to the same extent with women over the world. It is not 
so in all women, even in this country, but what we do know is 
this, the sacrificing nature of women. They sacrifice themselves 
for their families or husbands, often taking little or no food, 
and saving most of it for their husbands when they come home. 
This is not likely to lead to health of body or strength of mind. 
If women regulated their diet, the times and quantity of it, 
their amusements and exercises, as men do, they would be much 
stronger than they are. You heard from the Professor his doubt, 
and I do not wonder at it, whether it is desirable that men and 
women should be taught together in joint classes. I think he 
put that very fairly before you. I know something of this 
matter in connection with the classes in the Queen’s College 
here, and I am bound to say that in point of gentlemanly conduct, 
in point of reverence, and attention, no men in the world could 
possibly have distinguished themselves more highly than the 
men of the North of Ireland, when taught together with women 
in the classes of the Queen’s College. I am sure you will join 
with me very heartily in proposing that our thanks be given to 
the learned Professor for having brought this subject so lucidly 
before us. 

Miss Top.—It would not be easy for me to express the pleasure 
which it gives me to second the vote of thanks. The beauty of 
the lecture to which we have listened is obvious to all. I 
wonder whether in looking up the history of the education of 
women, it has occurred to the Professor what an enormous 
amount of money, pains, and trouble women have spent upon 
the education of men. The history of the Oxford and Cambridge 
Universities is a remarkable proofof this. I have often thought 
that really in that respect, purely from a monetary point of 
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view, men do owe a little monetary help to the higher education 
of women. Referring to the names of the distinguished ladies 
who were pioneers of education, I may mention that there was 
in Belfast a lady—Mrs. Elizabeth Hamilton—who in the year 
1800 published a book on the education of women, which is 
worth reading, for its practical hints, to-day. Itis true that she 
lived a great deal in Scotland, nevertheless she was a Belfast 
woman, and though Belfast was a very small place in those days, 
not one of us could possibly use stronger language, or claim a 
higher place for women than she did. I have been thinking 
also of the immense strides this question has made since I first 
attended some of the meetings held in this room on the subject 
of higher education. JI may say that the Queen’s University 
was only a few months behind Cambridge in founding local 
examinations for women. It was in this very room that the 
first year’s examinations were held. Last year as one of the 
Englishwomen’s Committee of Education for the Chicago 
Exhibition, I had occasion to make a complete collection of 
reports, &c., connected with the education of girls in Ireland, 
to send out there; from these I found that we had a more 
complete state-aided system than exists in either England or 
Scotland. It is perfectly true that we have nothing like the 
same amount of money, but a more complete system. The 
National system provides an elementary education all over the 
country, and the intermediate system has given an immense lift 
to the secondary education of boys and girls. It is under state 
supervision and state sanction, and then the Royal University 
is as open towomenastomen. I think that we ought not here 
to overlook the immense work which has been done by one lady 
—Mrs. Byers—in creating by her own brains the Victoria 
College, from which a very considerable number of graduates of 
the Royal University havecome. It is with the greatest possible 
pleasure that I second the vote of thanks. 

Mr. Mitiican.—I think the Irish Celts must be excepted from 
what the learned Professor has stated. Ata very early period 
women had equal rights with men as to the inheritance of land 
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in Ireland. It was an Ulster woman who first got this privilege 
for her sex, and thus secured women’s rights as far as the 
inheritance of land was concerned. Thislady was the daughter 
of the Chief Poet of Ulster. Up to her time women could not 
inherit land ; if a father died without sons the land went tothe 
nearest male relative. She succeeded in getting this law repealed, 
and afterwards women had equal rights with men to inheritance 
of land. 

Mr. Martin.—During my own vacation some little time ago, 
I heard a great deal about the position of the lecturer of this 
evening, and the interest he has taken in regard to the education 
of women. I heard that his lecture on that subject had 
accomplished a great deal of good in Scotland and England, and 
it occurred to me that I might utilse a little leisure by seeking 
an interview with our lecturer, which I did, and try to persuade 
him to come over here and give us the benefit of his experience. 
He is really the leading authority in regard to this question. 
The only objection I have to his views is this, I think that the 
educators of women and the wise men would do a great deal of 
good to society provided they advanced just a little farther. I 
should like to see our women getting their place in the 
Universities as fully as the men, and be at liberty to record 
their opinions by vote. Ido hope that this is only the first of 
a little series of lectures that we may have in this city from 
this very emiment educationalist. 

ProFEssor FitzGERALD.—I don’t think T need say anything 
in addition to putting the vote of thanks proposed by Dr. 
Redfern and supported by Miss Tod, Mr. Gray, and Mr. Martin. 
It seems to me that the information given us is of extremely 
great value, because the study of the history of women’s higher 
education shows that many of those terrible consequences which 
have often been anticipated have not ensued in past times, and 
we are therefore justified in concluding that they are not likely 
to ensue in any future time. One might take many of the 
Professor’s lectures as texts, and, as he says, expand them to a 
much greater length, but from want of time and information on 
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my own part I shall refrain from attempting to make any crude 
remarks on the subject, and will simply convey to Professor 
Knight our very heartfelt thanks for the lecture given us. 

Proressor KniGHT.—I sincerely thank you for the vote. It 
has been a great pleasure to me to be here. It is a favourite 
motto of my life that “ it is more blessed to give than to receive.” 
I think to-night, in the speeches which have followed, that I 
have received as much as I have given. I have learned a great 
many new things of which I was only partly informed. With 
reference to the remarks that fell from Mr. Martin, I have the 
utmost sympathy with women having those higher privileges, 
not merely voting, but teaching in the University. I would hail 
the day when University professorships would be open to women 
I do not see anything to prevent that. I should like to see the 
experts of the female sex, who are more compent to teach some 
subjects than we are, installed as University lecturers or 
professors of those subjects. I have only glanced at the fringe 
of this great question to-night, and I thank you most cordially 
for the interest you have taken in my remarks. If it is possible 
for me in the future to again visit this delightful city, it will 
certainly give me very great pleasure. 
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Lemon, Archibald Dunlap, J.P., Edgecumbe, 


Strandtown, do. 
Lepper, F. R., Elsinore, Carnalea, Co. Down. 
Letts, Professor E. A., Ph.D., F.C.S., Avonmore, -Craigavad. 
Lindsay, James A., M.A., M.D., Victoria Place, | Belfast. 
Lytle, David B., J.P., Bloomfield House, do. 
Lytle, Joseph H., J.P., Ashleigh, Windsor Avenue, do. 
Macassey, L. Livingstone, B.L., M.I.C.E., Stanley House, 

Holywood. 
Macfarlane, John, Mountcharles, Belfast. 
Mackenzie, John, C.E., Strathavon, Lisburn Road, do. 
*Macrory, A. J. (Representatives of), do. 
Magill, J. E. Easton Terrace, Cliftonville, do. 
Malcolm, Bowman, Ashley Park, Antrim Road, do. 
Maxton, James, The Elms, Strandtown. 
Maxwell, David A., College Gardens, Belfast. 
Milligan, Seaton Forest, M.R.I.A., Greenwood, Antrim 

Road, do. 
Mitchell, W. C., J.P., Dunderave, Strandtown. 
Montgomery, Henry C., Newton Lodge, Newtownbreda. 
Montgomery, H. H., Brazil Cottage, Knock, Belfast. 


Montgomery, Thomas, J.P., Ballydrain House, Dunmurry. 
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Moore, James, The Finaghy, 

Mullan, William, Lindisfarne, Marlborough Park, 
Murney, Henry, M.D., J.P., Tudor House, 
*Murphy, Isaac James, 

*Murphy, Joseph John, Osborne Park (Reps. of), 
Murray, Robert Wallace, J.P., Fortwilliam, 
Musgrave, Edgar, Drumglass, Malone, 
*Musgrave, Henry, Drumglass, Malone, 
Musgrave, James, J.P., Drumglass, Malone, 
MacAdam, Robert, Great Victoria Street, 
M‘Bride, Henry James, Glenalina, 

M‘Bride, Samuel, Westbourne, Windsor, 
*M‘Calmont, Robert (Representatives of), 
*M‘Cammon, Thomas A., Dawson Street, 
M'Gance;, Ei: J., J.P..D.1., tarkheld, 

M‘Clure, Sir Thomas, Bart., J.P., D.L. (Reps. of), 
MacColl, Hector, Saxonia, Strandtown, 
MacCormac, John, M.D., Victoria Place, 
M‘Cormick, Hugh M‘Neile, Ardmara, 
*M‘Cracken, Francis (Representatives of), 

M'‘Gee, James, Woodville, 

M‘Gee, Samuel Mackey, University Street, 
MaclIlwaine, John H., Brandon Villa, Strandtown, 
*MacLaine, Alexander, J.P., Queen’s Elms, 
M‘Neill, George, Beechleigh, Malone Road, 


Neill, Sharman D., Wellington Park 
Nicholson, Henry J., West Elmwood, 


O'Neill, James, M.A., College Square East, 
*O.Rorke, Ambrose Howard, Tinnamara, 


Park, Rev. William, M.A., Fortwilliam Park, 
Patterson, Edward Forbes, Penrhyn, Strandtown, 
Patterson, Mrs. Isabelle, Clanbrassil Terrace, 
Patterson, Richard, J.P., Kilmore, 


Belfast. 

do. 
Holywood. 
Armagh. 
Belfast. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 
London. 
Dublin. 
Dunmutrry. 


Belfast. 
do. 
Craigavad. 


Holywood. 
Belfast. 

do. 

do. 

do. 


do. 
do. 


do. 


Greenisland. 


Belfast. 
do. 
Holywood. 
do. 


*Patterson, Robert Lloyd, J.P., F.L.S., Croft House, do. 
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Patterson, Robert, Tile Cote, Malone Road, Belfast. 
Patterson, William H., M.R.LA., Garranard, do. 
Patterson, William R., College Park East, do. 
Pim,;Edward W., Elmwood Terrace, do, 
Pim, Joshua, Slieve-na-Failthe, W hiteabbey. 
*Pirrie, Elizabeth, Belfast, 
Pooler, Rev. L. A., B.A., Lake Cottage, Downpatrick. 


Praeger, Robt. Lloyd, B.E., M.R.I.A., National Library, Dublin. 
Purser, Prof. John, LL.D,, M.R.LA., Queen’s College, Belfast. 


Rea, John Henry, M.D., Shaftesbury Square, do. 
Rea, William R., Gardha, Fortwilliam Park, do. 
Reade, Robert H., J.P., Wilmount, Dunmurry. 
Riddel, William, J.P., Beechmount, Belfast. 
Robertson, William, J.P., Netherleigh, Strandtown, do. 
Robinson, John, St. James’s Crescent, do. 


Scott, R. Taylor, Richmond Villa, Derryvolgie Avenue, do. 
Sheldon, Charles, M.A., D.Lit., B.Sc., Royal Acad. 


Institution, do. 
Shillington, Thomas Foulkes, Dromart, Antrim Road, do. 
Simms, Felix;Booth,'Prospect Terrace, do. 
Sinclair, Thomas, M.A., J.P., Hopefield, do. 
Sinclair, Prof. Thomas, M.D., F.R.C.S.Eng., Howard St., do. 
Smith, John, Castleton Terrace, do. 
Smyth, John, M.A., C.E., Milltown, Banbridge. 
Speers, Adam, B.Sc., Riversdale, Holywood. 
Steen, Robert, Ph.D., Dunedin, Malone Road, Belfast. 
Steen, William, B.L., Northern Bank, Victoria Street, do. 
Stelfox, James, Oakleigh, Ormeau Park, do. 
Swanston, William, F.G.S., Cliftonville Avenue, do. 
*Tennent, Robert (Representatives of), Rushpark do. 
*Tennent, Robert James (Representatives of), Rushpark, do. 
Thompson, E. M‘C., Waring Street, do. 
*Thompson, James, J.P., Macedon, Whiteabbey. 


Torrens, Mrs. Sarah H., Edenmore (Reps. of), do 
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*Turnley, John (Representatives of), Belfast. 
Valentine, G. F., Sandhurst, Knock, do. 
Walkington, Mrs., Thornhill, Malone, do. 
Walkington, Thomas R., Edenvale, S Strandtown, do. 
Wallace, John, Chlorine: Gardens, Malone Road, do. 
Ward, Francis D., J.©., V.R.LA., Wyncroft, Adee 

. Pack do. 
Ward, Isaac, Lisburn Road, do. 
Ward, John, J.P., Lennoxvale, Malone Road, do 
“Webb, Richard T., Milecross House, Newtownards. 
Whitla, Prof. William, M.D., J.P., Goes Sq. North, Belfast. 
Wilson, James, M.E. Olden Dunmurry. 
Wieleae John K,, Tel Marto, Marlborough Park, Belfast. 
Wilson, Walter H., Strandmillis House, do, 
Rvalcen: W. Bereera do. 
Wolff, G. W., M.P., The Den, Strandtown, do. 
Workman, Francis, College Gardens, do. 
Workman, John, i P., Lismore, Windsor, do. 
Maelo: Rey. Behe M.A., Rubane House, Glastry. 
Workman, Rev. Robert, B. De "The Manse, Newtownbreda. 
BWoceean, R. D. The Nance do. 
*Workman, Thomas, J.P., Fairholme, Craigavad. 
Workman, William, Nottinghill, Belfast. 
Wright, James, Lauriston, Derryvolgie Avenue, do. 
Wright, Joseph, F.G.S., Mined Street, do. 
Young, Robert, C.E. , Rathvarna, do. 
‘Youre, Boker Magill, Beas. pate do. 


HONORARY ASSOCIATES. 


Gray, William, M.RI.A., Mountcharles, Belfast. 
Stewart, Samuel Alex., F.B.S.Edin. Ble! Museum, do. 
ee William, FG. Sh De itonwillé Avenue, do, 
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Tate, Prof. Ralph, F.G.S., F.L.S., Adelaide, South Australia. 
Wright, Joseph, F.G.S., Alfred Street, Belfast. 


ANNUAL SUBSCRIBERS OF TWO GUINEAS. 


Belfast Banking Company, Ltd., Belfast. 
Northern Banking Company, Ltd., do. 
Ulster Bank, Ltd., do. 
York Street Spinning Company, L.td., do. 


ANNUAL SUBSCRIBERS OF ONE GUINEA. 


Allen, C. E., Stormount Castle, "Dundonald. 
Armstrong, William, Fortwilliam Terrace, Belfast. 
Barnett, R. M., M D., M.R.C.S.Eng., Pakenham Place, do. 
Barr, James, Beechleigh, Windsor Park, do. 
Barton, H. D. M., The Bush, Antrim. 
Boyd, John, Southview Villas, Strandtown, '” Belfast. 
Brown, G. Herbert, J.P., Tordeevra, Helen’s Bay. 
Bruce, James, D.L., J.P., Thorndale House, Belfast. 
Carr, James, Rathowen, Windsor, do. 
Craig. James, J.P., Craigavon, Strandtown, do. 
Crawford, F. H., Chlorine House, Malone Road, do. 
Davidson, S. C., Killaire House, Crawfordsburn. 
Davies, A. C., Glenmore Cottage, Lisburn. 
Punville, Robert G., J.P., D.b., Redburn, Holywood. 
Foster, Thos. A., Clonsilla, Antrim Road, Belfast. 
Gamble, James, Royal Terrace, do. 
Glass, James, J.P., Carradarragh, Windsor, do. 
Green, Isaac, Ann Street, do. 
Hanna, J. A., Marietta, Knock, do. 
Hassan, Thomas, Strangemore House, do. 
Hazelton, W. D., Cliftonville, do. 
Higginbotham, Granby, Wellington Park, do. 


Horner, John, Mount Clifton, Cliftonville, do. 
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Johnston, James, Joy Dene, Antrim Road, do. 
Jones, A. L., Waring Street, do. 
Kelly, W. Redfern, M.I.C.E., F-R.A.S., Dalriada, 

Malone Park, do. 
Lynn, William H., Crumlin Terrace, do. 
Malone, John, Brookvale House, Cliftonville, do. 
Matier, Alexander S., Northleigh, Fortwilliam Park, do. 
Milligen, John, Clonavor, Strandtown, do. 
Mull, Henry, Bedford Street, do. 
Murdoch, James, Ponsonby Avenue, do. 
M‘Causland, William, Cherryvale House, do. 
M‘Kee, William S., Fleetwood Street, do. 
M‘Laughlin, W. H., Brookville House, do. 
Nesbitt, Courtney, Kinnaird Terrace, do. 
Paul, Thomas, Redcot, Knock, do. 
Raynor, Thomas, M.I.C.E., Brunswick Terrace, Bangor. 
Redfern, Prof. Peter, M.D., F.R.C.S.1., Lower Crescent, Belfast. 
Ross, Wm. A., Iva Craig, Craigavad. 
Scott, Conway, C.E., Annaville, Windsor Avenue, Belfast. 
Swiney, J. H H., Chichester Avenue, do. 
Tate, Alexander, C.E., Longwood, Whitehouse, : do. 
Taylor, Sir David, Bertha, Windsor, do. 
Thompson, John, Limestone Road, do. 
Turpin, James, Waring Street, do. 
Walkington, R. B., Carriggorm, Helen’s Bay. 


Wise, Berkeley D., C.E., Silverstream House, Greenisland. 
Withers, James, Lawrence Street, Belfast. 
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SHAREHOLDERS. 


1 Share in the Society costs £7. 
2 Shares ie cost £14. 
3 Shares rr cost £21. 

The proprietor of 1 Share pays 10s. per annum; the proprietor of 2 Shares 
pays 5s. per annum ; the proprietor of 3 or more Shares stands exempt from 
further payment. 

Shareholders are only eligible for election on the Council of Management. 


MEMBERS. 


There are two classes—Ordinary Members, who are expected to read papers, 
and Visiting Members, who, by joining under the latter title, are understood to 
intimate that they do not wish to read Papers. The Session for Lectures extends 
from November in one year till May in the succeeding one. Members, Ordinary 
or Visiting, pay £1 1s. per annum, due 1st November in each year. 

Each Shareholder and Member has the right of personal attendance at all 
meetings of the Society, and of admitting a friend thereto; also of access to the 
Museum and Library for himself and family, with the privilege of granting 
admission orders for inspecting the collections for any friend not residing in 
Belfast. 

Any further information can be obtained by application to the Secretary. 
It is requested that all accounts due by the Society be sent to the Treasurer. 


The Museum, College Square North, is open daily from 10 till 4 o’clock. 
Admission for Strangers, 6d. each. The Curator is in constant attendance, and 
will take charge of any Donation kindly left for the Museum or Library. 


Belfast atural history and Philosophical 
Society. 


——_—— > ——- 
ANNUAL REPORT, 18094. 
———_ > —- 


Tue Annual Meeting of the Shareholders was held in the 
Museum, College Square North, on 25th July, “ to receive the 
Council’s report for the past twelve months, along with the 
Treasurer’s Statement of Accounts; to elect five members to 
the Council of Management for 1895-96, in the place of five who 
retire and are eligible for re-election ; and to transact such 
other business as may be brought forward pertaining to an 
annual meeting.” Mr. R. Lloyd -Patterson, J.P., F.LS., 
presided, and the attendance included Messrs. W. H. Patterson, 
Isaac Ward, Robert M. Young, B.A., Secretary ; George Kidd, 
we HH. Greenhill, James O'Neill, M.A.; R. A. Kyle, E. 
Forbes Patterson, T. F. Shillington, and Drs. John MacCormac 
and Calwell. 

The Hon. Secretary (Mr. R. M. Young) read the notice 
convening the meeting, and submitted the annual report as 
follows :—‘ The Council of the Belfast Natural History and 
Philosophical Society desire to submit their report of the 
working of the Society during the past year. The winter 
session was opened in the Museum, College Square, on 13th 
November, 1894, when the President of the Society (Mr. Robert 
Lloyd Patterson, F.L.S.) delivered an inaugural address. The 
second meeting was held on 27th November, 1894, when a 
lecture was kindly delivered by Rev. W. S. Greene, M.A., Her 
Majesty’s inspector of fisheries—subject, ‘Sea Fish and Fishing 
off the West of Ireland,’ illustrated by a specially prepared 
series of lantern slides. The third meeting was held on 4th 


2 Annual Meeting. 


December, 1894, when the following papers were read :—1, by 
Mr. John Brown, ‘ Electrolytic Crystallisation of Metals ;’ 2, by 
Mr. A. S. Cleaver, B.A., ‘Through the Hot Lake District of 
New Zealand.’ At the fourth meeting, held on 8th January, 
1895, on the proposal of the President, a vote of condolence 
was passed to the relatives of the late Mr. Robert S. MacAdam, 
and the Hon. Secretary (Mr. R. M. Young, B.A.) gave a brief 
description of two Irish sepulchral urns recently presented to 
the Museum. An illustrated lecture entitled ‘Old Belfast,’ 
prepared by Mr. John J. Marshall, was then read by Mr. W. 
Gray, M.R.IA., the photo slides being shown by Messrs. 
Marshall and Allen. The fifth meeting was held on sth 
February, 1895, when two papers were read—1, by Dr. John 
MacCormac, on ‘ Education and Innervation,’ illustrated by a 
special series of lantern photo slides; 2, by Mr. Seaton F. 
Milligan, M.R.I.A., Vice-President R.S.A.IL, on ‘ Antiquarian 
Collections in Ulster.’ The sixth meeting was held on 5th 
March, 1895, when a lecture was kindly delivered by Mr. 
W. Redfern Kelly, M.I.C.E., F.R.A.S.—subject, ‘The Great 
Mystery of Stellar and Planetary Evolution.’ The seventh 
meeting was held on znd April, 1895, when a lecture was given 
by Mr. James Wilson, M.E.—subject, ‘The Alps, with Rope 
and Axe,’ illustrated by a fine series of lantern views, taken by 
the lecturer. All the above meetings were largely attended, 
some of them inconveniently so, by members of the Society and 
their friends. In the last annual report reference was made to 
the fact that your Council had been able to secure a course of 
Gilchrist lectures for the city, and the hope was expressed ‘ that 
this action would be fully justified by the success of the series 
in Belfast and other Ulster towns.’ This expectation has been 
more than realised by the unqualified success of these lectures, 
which were delivered at intervals of a fortnight during the last 
four months of 1894, by Professor Lewes, Sir R. 5S. Ball, Rev. 
W. H. Dallinger, Dr. Roberts, Professor Laurie, and Dr. A. 
Wilson. Sir Robert Ball’s lecture in the Ulster Hall, at which 
the chair was taken by your President, was listened to by an 
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overflowing audience. Your Council considered that it would 
be unwise, in view of the Gilchrist lectures, to hold the usual 
series of popular scientific lectures, but trust that they may be 
resumed next session. 

It will be observed from the balance sheet of the Society, 
which has been drawn up by the Hon. Treasurer in accordance 
with the requirements of the Local Government Board and duly 
audited by the official auditor, that the financial condition of 
the Society and Museum continues fairly satisfactory. The 
additional rooms acquired by the Belfast Naturalists’ Field Club 
have been fitted up, and are now in their occupation. The 
large lecture hall was rented for a series of lectures by the 
Belfast Society for Extension of University Teaching, and, as in 
former years, the rooms in the Museum have been used for the 
holding of a number of meetings of local scientific societies. 
Since the last annual meeting your Society has to deplore the 
loss of one of their oldest and most valued members, the late 
Robert S. MacAdam, best known as the former editor of the 
Ulster Journal of Archeology. As already mentioned, a vote 
of condolence was passed to his relatives at the first meeting 
after his decease, and was duly and appreciatively acknowledged 
by them. The Museum was opened on Easter Monday and 
Tuesday at the usual nominal charge, and large numbers of the 
public availed themselves of the privilege, though, owing to 
counter attractions, particularly the Exhibition, the visitors to 
the Museum were scarcely up to the average. The Curator 
continues to discharge his duties to the full satisfaction of your 
Council, and, his former assistant having resigned, John Sinclair 
has been appointed as his successor. A list of donations to the 
Museum, and of publications received in exchange from home 
and foreign societies, will be printed with the present report. 
Among the recent additions to the Museum are two oil portraits 
which are specially noteworthy. They were presented to the 
Society at the first meeting of the winter session, and were 
described in the President’s inaugural address. One is a half- 
length portrait of the late William Thompson, for many years 
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President of the Society, author of the ‘Natural History of 
Treland.’ This valuable work of art was bequeathed by his 
sister, the late Miss Jane Thompson. The other is an excellent 
likeness of the late Robert Patterson, F.R.S., author of ‘Zoology 
for Schools’ and several other works, one of the founders of the 
Society, and for various and lengthened periods its president. 
This was presented by his son, our present President. To these 
have since been added a portrait in oil of the late Robert S. 
MacAdam, presented by his cousin, Miss Anna MacAdam, 
together with a selection of his books. Amongst the miscel- 
laneous objects recently acquired may be mentioned the perfectly 
preserved head of a soldier killed in 1798. It was found in a 
peat bog near Dungannon. The Council desire, on behalf of 
the Society, to thank the local press for their admirable reports 
of our public meetings. This meeting will be asked to elect five 
members of Council in place of the gentlemen who retire in 
accordance with the new constitution, and who are eligible 
for re-election.”’ 

Mr. Brown (Treasurer) submitted the annual financial state- 
ment, which showed that there is a balance on hands of £11. 

The CHAIRMAN, in moving the adoption of the report, referred 
to its leading features, and said he knew there were some gentle- 
_men there that day at some inconvenience. He would therefore 
not detain them more than was absolutely necessary. The 
meeting was held later than usual owing to circumstances more 
or less unavoidable. It would be their endeavour to hold their 
annual meeting nearer to the working session. He did not 
recollect any occasion on which they met so late as the last week 
in July. He begged to move the adoption of the report. 

Mr. SHILLINGTON, in seconding the motion, referred to the 
satisfactory nature of the report. _He thought the Society was 
to be congratulated on two or three things, especially on the 
bringing of the Gilchrist lecturers to Belfast during the year, 
and he hoped now, that that movement had been inaugurated, 
they would be the means of bringing popular lecturers to Belfast. 
He did not think they had any reason to be disheartened at the 
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results of Easter Monday’s visits. The Exhibition was just 
opened at that time. 

The report was adopted. 

Mr. Young read the following as the list of donations to the 
Museum in 1894-95 :—From Robert Patterson, Esq., Malone 
Park, specimens of a large balanus (Dzademza coronula); Robert 
MacAdam, Esgq., a number of fossils and shells ; Directors of the 
Belfast Commercial Buildings, ancient leaden trunk-head of a 
spout from a house in Bridge Street, taken down in 1894; Miss 
S. M. Thompson, Macedon, Whitehouse, rock specimens from 
County Donegal ; James Thompson, Esq., J.P., Macedon, 
Whitehouse, a portfolio of lithograph portraits, by Hanhart, of 
the leading scientists assembled at Ipswich meeting of the 
British Association in 1851 ; W. H. M‘Laughlin, Esq., Brook- 
field House, Belfast, specimens of fossil coral (Lzthostrotian 
basaltiforme) from Armagh; Edward M‘Connell, Esq., a speci- 
men of syenite from Rostrevor ; Robert Corry, Esq., Sandown, 
The Knock, a sepulchral urn dug up at Knock in 1894; the 
Misses Crawford, College Green, Belfast, a lady’s richly embroi- 
dered spencer of the period of Queen Anne, made at Carrickfergus; 
the late Miss Jane Thompson, Dublin, per James Thompson, 
Esq., J.P., Macedon, Whitehouse, a large portrait in oil of her 
brother, the late William Thompson, author of the “ Natural 
History of Ireland”; Robert Lloyd Patterson, Esq., F.L.S., 
J.P., portrait in oil of the late Robert Patterson, F.R.S., author 
of “Zoology for Schools,” and one of the founders of the Society; 
W. Swanston, Esq., F.G.S., a bust of Professor Edward Forbes, 
F.R.S.; Miss MacAdam, portrait in oil of the late Robert 
M‘Adam, formerly editor of the U/ster Journal of Archeology ; 
the Corporation of the City of London, two medals struck in 
commemoration of the marriage of the Duke of York and the 
visit of the King of Denmark ; Mrs. Hewitt, specimen of a large 
butterfly (Papzlz0 una) from Michigan; Miss Hyndman, Arden- 
lee, Belfast, a box of small medallions. 

Dr. MacCormac moved a vote of thanks to the donors to the 
Museum, and also to their estimable Honorary Secretary, Mr. 
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Young. Why did he ask their liberty to do that? It was be- 
cause he was fully aware of the valuable services rendered by 
Mr. Young, and of Mr. Young’s indefatigability, kindness, and 
gentlemanly conduct at all times. He had much satisfaction in 
proposing that the best thanks of that meeting be given to Mr. 
Young. 

Mr. GREENHILL seconded the motion, which was passed. 

Mr. GeorGE Kipp, J.P., then moved a vote of thanks to the 
chairman, referring to the indebtedness of the organisation to 
Mr. Patterson’s father and to himself. 

Mr. O'NEILL seconded the motion, which was carried by 
acclamation. 

The PRESIDENT said it was a source of pleasure to continue to 
be closely identified with the institution of which his father was 
one of the parents, and of which he was so proud. 

The Committee was re-elected, and the following were chosen 
office-bearers for the ensuing year :—President, R. Lloyd 
Patterson, J.P. ; Vice Presidents, John Brown, W. Swanston, 
Dr. J. A. Lindsay, and Professsor FitzGerald ; Hon. Treasurer, 
John Brown; Librarian, T. Workman ; Hon. Secretary, R. M. 
Young. 

The meeting then terminated. 
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DONATIONS TO THE MUSEUM, 1894-95 


From W. Swanston, Esq., F.G.S. 
A bust of the late Professor Edward Forbes, F.R.S. 


From James THompson, Esq., J.P. 

Portfolio of lithograph portraits, by Hanhart, of the leading 
scientists assembled at the Ipswich meeting of the British 
Association in 1851. 

From RoBERT PATTERSON, Esq. 

Specimen of a large balanus (Coronula diadema). 

From RoBerT MacAnpaw, Esq. 

A number of fossils and shells. 

From Tue DIRECTORS OF THE BELFAST COMMERCIAL BUILDINGS. 

Ancient leaden trunk-head from the front of a house in Bridge 
Street, taken down in 1894. 

From Miss SypNey M. THompson, Macedon. 

Rock specimens from County Donegal. 

From W. A. M‘Laueuuin, Esq. 

Specimens of fossil coral (Lzthostrotian basaltiforme) from 
Armagh. 

From Tue Late Miss Jane THompson, Dublin. 

Large portrait, in oil, of the late William Thompson, author of 
the Natural History of Ireland. 

From R. Luoyp PaTTerson, Esq., J.P., F.L.S. 


Portrait, in oil, of the late Robert Patterson, F.R.S., author of 
several Zoological works, anc one of the founders of the 
Society. 
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From Miss ANNA MacApawy, 


Portrait, in oil, of Robert MacAdam, former editor of the 
Ulster Journal of Archzology. 


From Epwarp M‘Conne_i, Esq. 
Specimen of syenite from Rostrevor. 

From THe CORPORATION OF THE CITY OF LonpDoN. 
Two medals struck in commemoration of the marriage of the 
Duke of York, and the visit of the King of Denmark. 
From RoBerRT Corry, Esq. 

The sepulchral urn dug up at Knock. 
From THe Misses CRawForD, College Green. 
A ladies’ richly embroidered spencer, made near Carrickfergus 
in the times of Queen Anne. 
From Mrs. HucH HynpMan. 
A box of classic medallions. 


ADDITIONS TO THE LIBRARY, ist MAY, 1894, TILL 
ist MAY, 1895. 


ADELAIDE.—Transactions of the Royal Society of South Aus- 
tralia. Vol. 18, 1893-94. The Soczety. 


ALBANY.—The 45th and 46th Annual Reports of the New 
York State Museum, 1892 and 1893. 
The Director. 


Austin, Texas——The Principles of Elliptic and Hyperbolic 
Analysis, by Professor A. Macfarlane, LL.D. 
The Author. 


Betrast.—Report and Proceedings of the Belfast Naturalists’ 
Field Club. Ser. 2, vol. 4, part 1. Zhe Clud. 

Catalogue of Early Belfast Printed Books, by John 
Anderson, J.P., F.G.S. The Editor. 


BERLIN.—Verhandlungen der Gesellschaft fir Erdkunde zu 
Berlin. Vol. 21, nos. 4-9, 1894; and vol. 22, 
nos. I—3, 1895. The Soczety. 


Boston.—Proceedings of the Boston Society of Natural History. 
Vol. 26, parts 2 and 3,1%94. Memoirs, vol. 3, no. 
14, 1894; and Occasional Papers, no.%4, also 
Geology of the Boston Basin, vol. 1, part 2; 
and maps. The Soczety. 


BresLau.—Zeitschrift fir Entomologie herausgegeben vom 
Verein fiir Schlessiche Insektenkunde zu Bres- 
lau. New series, part 19,1894. Zhe Soczety. 


BrRIGHTON.—Report and Abstracts of the Brighton and Sussex 
Natural History and Philosophical Society, 
1894. The Soczety. 


‘Books Recewed. II 


BrussELs.—Bulletin de la Société Royale Botanique de Belgique. 
Vols. 30—32, 1891-94. The Soczety, 

Annales de la Société Entomologique de Belgique, 
Vols. 27 and 28, 1893-94. The Soczety. 


CatcutTTa.—Records of the Geological Survey of India. Vol. 
27, parts I—4, 1894; and vol. 28, part 1, 1895; 
also Geology of India, Stratigraphical and 
Structural (Oldham), 1893. 

The Director of the Survey. 


CaMBRIDGE.— Proceedings of the Cambridge Philosophical 
Society. Vol. 8, part 4, 1895. Zhe Soezety. 


CAMBRIDGE, U.S.A.—Bulletin of the Museum of Comparative 
Zoology. Vol. 25, nos. 7—1I, 1894; and 
Annual Report of the Curator, 1894. 
Alex. Agassiz, Curator. 


CarpiFF.—Report and Transactions of Cardiff Naturalists’ 
Society. Vol. 26, part 1, 1894. Zhe Soczety. 


-CasseL.—Bericht (39) des Vereins fiir Naturkunde zu Kassel, 
1894. The Soczety. 


Corpova.—Boletin de la Academia Nacional de Ciencias in 
Cordoba. Vol. 12, part 1. The Academy. 


CurIsTIANIA.—Forhandlinger i Videnskabs Selskabet i Chris- 
tiania. Nos. 1—21, 1893, and Oversigt, 1893. 
The Royal University of Christiania. 


Dantzic.—Schriften der Naturforschenden Gesellschaft in 
Danzig. Vol. 8, parts 3 and 4, 1894. 
The Soczety, 


Dustin: —Scientific Transactions of the Royal Dublin Society. 
Ser. 2, vol. 4, part 14, 1892; and vol. 5, parts 
I—4, 1893 
Proceedings, vol. 7, part 5, 1892 ; and vol. 8, parts 
1 and 2, 1893. The Soczety. 
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EDINBURGH.—Transactions and Proceedings of the Botanical 
Society of Edinburgh. Vol. 20, part 1, 1894. 
Lhe Soczety. 


Proceedings of the Royal Physical Society. Vol. 12, 
parts I and 2, 1893-94. The Soczety. 


Empgn.—Jahresbericht (78) der Naturforschenden Gesellschaft 
in Emden, 1892-93. The Soczety. 


GrENoa.—Giornale della Societa di Letture e Conversazioni 
Scientifiche di Genova. Anno 17, January and 
March, 1895. The Soctety. 


Giascow.—Proceedings of the Philosophical Society of Glasgow. 
Vol. 25, 1894. The Society. 


Ha.irax, N.S.—Proceedings and Transactions of the Nova 
Scotian Institute of Science. Ser. 2, vol. 1, 
part 3, 1893. The Institute. 


Hatize.—Leopoldina, Amtliches Organ der Kaiserlichen Leo- 
poldino-Carolinischen Deutschen Akademie der 
Naturforscher. Vol. 29, i893. 
The Academy. 


HampurGc.—Abhandlungen aus dem Gebiete der Naturwissen- 
schaftlichen Verein in Hambourg. Vol. 13, 
1895. Verhandlungen. 


Icxo, Austria-Hungary.—Jahrbuch des Ungarischen Karpathen 
Vereines. The Soczety. 


Kharkow.—Travaux de la Section Medicale de la Société des 
- Sciences Experimentales. Vol. for 1893. Also 

- Section des Physico Chimiques, part 1, 1894. 

The Soczety. 


LausANNE.—Bulletin de la Société Vaudoise des Sciences 
Naturelles. Ser 3, vol. 30, nos. 114 and 115, 
1894. . The Soczety. 
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Lonpon.—Reports of the British Association. Volume for 
1893 ; and volume for 1894. 
The Association. 
Quarterly Journal of the Geological Society. Vol. 
50, parts 198—200; and vol. 51, part 201, 1895; 
also, List of Fellows for 1894. Zhe Soczety. 
Journal of the Royal Microscopical Society. Nos. 
I00—103, 1894; and nos. 104 and 105, 1895. 
The Soczety. 
Transactions of the Zoological Society. Vol. 13, 
part 9, 1894. Proceedings, parts 2 and 3, 1894. 
Mapras.—Bulletins 1—3 of the Madras Government Museum, 
1894-95 ; and Administration Report for the 
year, 1893-94. 
MANCHESTER.— Journal of the Manchester Geographical Society. 
vol. 9, nos. 7—12, 1893 ; and vol. 10, nos. I—3, 
1894. The Soczety. 


Transactions of the Manchester Geological Society, 
Vol. 22, parts 16, 10,819,920, 21, 1894: and 
vol. 23, parts I—4, 1894-5. The Society. 


Mexico.—Anuario del Observatorio Astronomico Nacional de 
Tacubaya. Ano 15, 1894, and Boletin, vol. 1, 
nos. 17—20, 1894-95. ' The Director. 


MitwaukgEkr.—Eleventh and Twelfth Annual Reports of Mil- 
waukee Public Museum, 1893-94. 
The Trustees. 
MINNEAPOLIS.—Bulletin 9, part 3, of the Geological and Natural 
History Survey of Minnesota, 1894. 
First Report of the State Zoologist, with Notes on 
the Birds of Minnesota, 1892, from H. F. 
Nachtrieb, State Zoologist. 


Moscow.—Bulletin de la Société Impériale des Naturalistes de 
Moscou. Nos. 1—4, 1894; and no. 4, 1895. 
The Society. 
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Nantes.—Bulletin de la Société des Sciences Naturelles de 
L’ouest de la France, vol. 4, parts I—3, 1894. 
The Soczety. 

New Yorx.—Annals of the New York Academy of Sciences. 

Vol. 7, nos. 6—12, and vol. 8, no. 4, 1894. 

The Academy. 

Bulletin of the American Geographical Society. 

Vol. 25, no. 4, part 2, 1893; and vol. 26, nos. 


I—4, 1894. The Soctety. 
OpeEssa.—Memoirs of the Society of Naturalists of New Russia 
Vol. 18, part 2, 1894. The Soczety. 


Oporto.—Annals de Sciencias Naturaes. Vol. 1, 1894; and 
vol. 2, nos. 1 and 2, 1895. 
The Director of the Biological Laboratory. 
Papua.—Bulletino della Societa Veneto-Trentina di Scienze 
Naturali in Padova. Vol. 5, no. 4, 1894; and 
Atti, ser. 2, vol. 2, fasc. TuaSo5. 7/e Sogecsy- 
PHILADFLPHIA. — Proceedings of the Academy of Natural 
Sciences of Philadelphia. Vol. 23, nos. 144 
and 145, 1894 ; and vol. 31, no. 142, 1893. 
The Academy. 
Proceedings of the American Philosophical Society. 
Vol. 31, no. 142, 1893; and vol. 33, nos. 144 and 145, 
1894. The Soczety. 
Pisa.—Atti della Societa Toscana di Scienze Naturali, Processa 
Verbali. Vol. 9, 4 parts, March till November, 
1894. The Soczety. 
Rio DE JANEIRO.—Archivos do Museu Nacional. Vol. 8, 1892. 
The Director. 
Rome.—Atti della Reale Accademia dei Lincei. Vol. 3, Ist 
semestre, fasc. 8—-12, 1894 ; 2nd semestre, fasc. 
I—12, een vol. 4, Ist semestre, fasc. I, 2, 3, 
5, 6, 7; 2nd semestre, fasc. 4, 1895; also 
Rendiconto dell ’Aduanza Solenne dell 3 June, 
1894. The Academy. 
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Bollettino della Societa Romana per gli Studi Zoo- 
logici. Vol. 3, nos. 2—6, 1894; and nos. 1 and 
2, 1895. The Soczety. 


STAVANGER.—Stavanger Museums Aarsberetning for 1893. 
The Trustees. 
STIRLING.—Transactions of the Stirling Natural History and 
Archeological Society for 1893-94. 
The Soczety. 
STOCKHOLM.—Handlingar of the Royal Swedish Academy. 
Vol. 25, parts 1 and 2, 1892; Bihang, parts 
I—4, 1893; Ofversigt, vol. 50, 1893; and 
Lefnadsteckningar, vol. 3, part 2, 1894; also 
Carl Von Linne’s Brefvexling, 1885. 
The Academy. 
Toxio.—Mittheilungen der Deutschen Gesellschaft fiir Natur- 
und Volkerunde Ostasiens. Vol. 6, 2 parts, 
1894. The Soczety. 
Toronto.—Transactions of the Canadian Institute. Vol. 4, 
part 1, no. 7, 1894; and Report of the Minister 
of Education, 1894. The Institute. 
UpsaLa.—Bulletin of the Geological Institution of Upsala. 
Vol; 1, no. 1, 1692, and no. 2, 1892; 
The Institution. 
VeniceE.—La Notarisia Commentario Ficologico. Vol. 9, parts 


4and 5, 1894. The Editor. 
Vicenza.—Laghi Alpini Valtellinesi, by Professor Paulo Pero, 
1894. The Author. 


ViennaA.—Verhandlungen der Kaiserlich-Koniglichen Geologis- 
chen Reichsanstalt. Nos. 1—3, and nos. 5—18, 
1894. Zhe Soczety. 
Verhandlungen der Kaiserlich-Koniglichen Zoolo- 
gisch-Botanischen Gesellschaft. Vol. 44, parts 
I—4, 1894; and vol. 45, parts 1—3, 1895. 
The Society. 
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WasHINGTON.—Annual Reports of the American Historical 
Association for the years 1892 and 1893. 
The Association. 
Tenth Annual Report of the Bureau of Ethnology, 
issued for year 1888-89, 1893 ; also Bibliography 
of the Wakashan Languages, the Pamunkey 
Indians, and the Maya Year, 1894. 
The Bureau of Hthnology. 


Annual Report of the United States Geological 
Survey. Vol. 12, parts 1 and 2, 1890-91 ; vol. 
13, parts 1 and 2. 1891-92. Bulletins, nos. 97— 
117, 1893-94. Monographs, vol. 19, 1892, and 
vols. 21 and 22, 1893. Mineral Resources, vols. 
for 1892 and 1893. The Dizrector. 


Proceedings of the United States National Museum. 
Vol. 15, 1892 ; and vol. 16, 1893 ; and Bulletins 
nos. 43—46, 1893. The Director. 

Smithsonian Report, 1892; and Smithsonian Reports 
of United States National Museum for 1891 and 
1892. Smithsonian Contributions to Knowledge, 
vol. 27, no. 884, “The Internal Work of the 
Wind,” The Institution. 


ZuRricH.—Vierteljahrschrift der Naturforschenden Gesellschaft 

. in Zurich. 39th year, parts 2—4, 1894; and 
40th year, part 1, 1895; also Neujahrsblatt for 
1895. The Soczety. 


From R. Lioyp Patterson, Esq., J.P., F.L.S.—Journal of the 
Linnean Society—Botany, vol. 26, no: 177, 1894; 
vol. 30, nos. 208 &. 209, 1894; and 210, 1895. 
‘Zoology, vol. 24. no. 157, 1894; vol. 25, nos. 
158—60, 1894; also Proceedings, May, 1894. 


From Miss AnNA MacApam, Belfast—A large number of 
books and manuscripts, being a selection from 
the library of the late Robert MacAdam, Esq. 


BELFAST 
NATURAL HISTORY & PHILOSOPHICAL SOCIETY 
SESSION 1894-95. 


I3th November, 1894. 


INAUGURAL ADDRESS BY THE PRESIDENT. 
RosertT Lioyp PaTTerson, Esq., J.P., F.L.S. 


THE PRESIDENT, who was cordially received, said that, on 
assuming the presidential chair at that the opening meeting of 
the seventy-fourth session of their Society he was pleased at 
being able to congratulate his fellow-members on its continued 
vitality and activity, notwithstanding its advancing years. His 
warm thanks were due to the Council for having for the third 
time, after an interval of thirteen years since his first election as 
president, again placed him in that position. It was one the 
honour of which he fully appreciated, and the responsibilities 
of which he trusted he was sensible of, and the duties of which 
it should be his earnest endeavour adequately to discharge. 
Continuing, the President said that, to the thoughtfulness of a 
lady—a life-long friend and well-wisher of the Society, the late 
Miss Thompson—they were indebted for the bequest of an 
admirable portrait of her brother, Mr. William Thompson, one 
of the most distinguished of their former presidents. A member 
had presented a very good likeness of another former president, 
Mr. Robert Patterson, while to a valued and useful member, 
Mr. Swanston, they were much indebted for the recent gift of a 
bust of one of the most eminent naturalists the century had 
produced — Professor Edward Forbes—a man of truly remark- 
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able powers and brilliant genius. The three had been united 
in bonds of the closest friendship, cemented by a community 
of taste and of interest in certain branches of science, the pursuit 
of which was to Forbes a profession, to Thompson—a man of 
means and leisure—an occupation ; but to Patterson—a man of 
business—merely a relaxation. It occurred to him (the President) 
that the acquisition by the Society almost simultaneously of 
these mementoes of the three friends might fittingly be made the 
occasion of a brief review of their lives. He could not recall 
Mr. Forbes. He knew he had seen him ; but he remembered 
Mr. Thompson very well indeed. He was the first of the three 
to be called away. After speaking of the early life of Mr. 
Thompson, the President pointed out that his first contribution 
to the proceedings of one of the English learned societies seemed 
to have been in 1833—-a communication on the Arctic Tisu and 
other rare birds observed in Ireland made to the Zoological 
Society of London. From that period up to the time of his 
premature and lamented death he was a frequent and valued 
contributor to the different English scientific journals. Visits 
to London, and later the annual meetings of the British 
Association for the Advancement of Science, brought him into 
contact with the most eminent men of the day, who were not 
slow in discovering what a power of observation, research, and 
_ description lay in the modest, retiring young Irishman, who 
soon took his place as their peer simply by the intuitive right 
of genius among the foremost of them. Without reference to 
Queen’s College, which did not then exist, but to which they 
since owed much, the Belfast of forty-five or fifty years ago took 
a higher relative plane as regarded both literature and science 
than did the much larger and wealthier city of to-day. Besides 
Mr. Thompson, he remembered Dr. Hincks, Dr. Drummond, 
Mr. Grattan, Mr. Hyndman, Mr. Richard Davidson, Sir James 
Emerson Tennant, Rev. John Scott Porter, Mr. James Bryce, 
Mr. Garrett, Mr. Bottomley, Dr. MacCormac, Mr. Gordon 
Thompson, Mr. Edward Getty, Dr. Staveley, Mr. James 
MacAdam, Dr. Andrews, and others only lately removed from 
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them, not to mention some who happily still remained. The 
public lives of these became so interwoven with one another 
and with those of their fellow-workers in the same branches 
elsewhere that it might be well to mention the names of some 
of the latter, foremost among whom as friends stood Edward 
Forbes and Robert Ball, the latter the respected sire of a 
distinguished son, who lately honoured Belfast with a visit. 
The names of the others were legion, but amongst these he 
vividly recalled Captain Graves, R.N.; Professor Balfour, Dr. 
Lyon Playfair (now Lord Playfair), Professor Jukes, Dr Allman, 
the Earl of Enniskillen, Dr. Carpenter, Prince Charles Lucien 
Bonaparte, Sir Roderick Murchison, Professor Owen, and Hugh 
Miller, not to mention many others equally distinguished, of 
whom, however, he had no personal recollection. Sir C. 
Wyville Thomson and others appeared later. 

The President then dealt with the late Mr. Thompson's love 
for art as well as for nature, and said he became president 
of that Society in 1843, and continued to take a deep interest 
in its affairs. An important contribution to ornithology was 
made by Mr. Thompson in 1849 in a work on the natural 
history of Ireland. It at once took the leading position its 
exhaustive character and scientific accuracy no less than its 
literary merit entitled it to, and confirmed its gifted author in 
the position he had already won as the leading Irish authority 
on the subject. The President said Mr. Thompson died suddenly 
when only forty-six years and three months old, and, while he 
had no recollection of the profound sensation caused in Belfast 
by his early and sudden demise, he could well imagine it. As 
a proof of his untiring industry, Mr. Patterson mentioned that 
the number of Mr. Thompson’s published papers, including his 
“Natural History of Ireland,’ &c., was seventy-three. As to 
Robert Patterson, he should for obvious reasons say less. He 
survived his friend Thompson exactly twenty years. His was 
an uneventful, busy, happy life, passed in a business to which 
he had been brought up, which he inherited from his father 
and left to his eldest son. With him literature and science, 
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although a passion, were merely a relaxation, not an occupation. 
His books were written in the leisure of his evenings at home, 
and published with the hope of enlisting more general interest 
in the study of natural history. He was one of the earliest, 
strongest, and most consistent advocates for the adoption of 
natural history as a regular part of the education of our youth, 
and he lived to see the realisation of much of his dream. Mr. 
Patterson was one of the seven founders of the Society in 1821. 
He passed through almost every minor office in it till 1852, 
when on Mr. Thompson’s death he was elected president, an 
office which he subsequently filled on more than one occasion. 
Referring to Professor Forbes, the speaker said he was an 
original commanding genius, and a most interesting personality. 
He was born at Douglas, Isle of Man, on the 12th February, 
1815, and died at Edinburgh on the 18th November, 1854, aged 
only thirty-nine years and nine months. During his short life 
he accomplished an enormous amount of work. Mr. Patterson 
then gave some very interesting particulars of Forbes’s life, 
taken from his biography. His first visit to Ireland seemed to 
have been in 1840, and at Belfast, his biography states, he 
found his old friends and fellow-naturalists, William Thompson 
and Robert Patterson. In 1844 Forbes received the appoint- 
ment of paleontologist to the Geological Survey, and he now 
entered into a position congenial to his tastes, which gave 
him more leisure than the offices he had previously filled. He 
married in 1848 a daughter of General Sir C. Ashworth, whom 
he met when visiting a friend’s house. His married life was 
very happy, but all too short. In 1851 the School of Mines, 
which might be regarded as an outcome of the Geological 
Survey, was established, and in it Forbes got the appointment 
of lecturer on natural history as applied to geology and the arts. 
_ The height of Forbes’s ambition was reached in 1854, when he 
was appointed, on the death of his old master, Professor Jameson, 
to the chair of natural history in the University of Edinburgh. 
His Edinburgh duties commenced under the most favourable 
auspices and amid great enthusiasm on the 15th May, and 
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terminated six months thereafter with his death. Thus early 
closed the life of Edward Forbes, of whom it was no exaggeration 
to say that his was a most original, versatile, and brilliant in- 
tellect of the highest order. His early death was an irreparable 
loss to the whole scientific world of the period. 

The Presipent of the Belfast Queen’s College (Rev. Dr. 
Hamilton) said that the duty which he had been asked to dis- 
charge that night was one that was exceedingly congenial to 
him. His only regret was that it had not fallen into hands 
more able to do it justice. Before proceeding to formally move 
the vote of thanks with which he had been entrusted, he could 
not deny himself the pleasure of expressing his thanks to the 
learned President of that Society for the address with which he 
had just favoured them. He learned that it was not the custom 
to move formally a vote of thanks for such an address ; but 
speaking for himself—and he was perfectly sure that he was also 
speaking for them— he must say that he had seldom listened 
to a more interesting or complete paper of the kind than that 
which his friend Mr. Patterson had just read to them. That 
account of the trinity of worthies whose lives he had brought 
before them was intensely gratifying. He had only one regret 
about it, and it was that it did not deal at a greater length with 
the biography of the second of the two gentlemen to whom he 
had alluded—viz., Mr. Robert Patterson—but he supposed they 
all understood the reason why he had passed over that part of 
the subject so briefly. He hoped, however, that at some other 
meeting, or in some other way, a fuller account of Mr. Patterson’s 
life might be given, because if there was one to whom that 
Society and the Museum owed a debt of gratitude it certainly 
was to the father of the learned President of the Belfast Natural 
History and Philosophical Society. His duty, however, was to 
move that the best thanks of that Society be given to the donors 
of the gifts, a list of which had been read to them by Mr. Young. 
It was very satisfactory to find that the Museum still maintained 
its popularity, and that so large a portion of the people of 
Belfast were so thoughtful as to remember it when they had 
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objects of interest worthy to find a place on its shelves. He 
supposed that he might say with truth that the two most notable 
objects in that collection were the two portraits before them. It 
seemed to him a peculiarly fitting thing that those two portraits 
should come to the Society together, and were that night at once 
placed side by side upon the walls of that room. Both Mr. 
Thompson and Mr. Patterson were Belfast men bred and born as 
they said, and they not only lived in Belfast all their lives, but 
they loved Belfast. Indeed, there was a curious parallelism be- 
tween their careers throughout. Not only were they both Belfast 
men, but they both devoted themselves to the study of natural 
history, both gave themselves to the service of that Society, and 
both were elevated in their turn to the highest office in the 
Society, the office of president. When Mr. Thompson died Mr. 
Patterson became his literary executor, and carried through the 
Press the fourth volume of his ‘‘ Natural History of Ireland,” 
prefixing to it a biography of his friend. And now it was a surely 
interesting thing that when the one had been lying in his grave 
more than forty years, and the other in his more than twenty, 
they were still united in death as they had been in life. Their 
portraits on the one night coming into the possession of the Society 
would hang together on those walls to tell future generations of 
the manner of men they both were, and continue to stimulate 
Belfastmen to the study of that branch of science to which both 
of them so heartily devoted themselves. Mr. Thompson he 
never had the pleasure of knowing; Mr. Patterson he could 
remember well, and if in any place his name ought to be men- 
tioned with honour in Belfast it should be there. It had always 
struck him as a remarkable thing that that young man of only 
nineteen years of age should have been one of the founders of 
that Society. It proved to them how early the love of science 
had been born within him, and how strongly it grew with his 
life and strengthened with his strength. As they had heard 
already, that occurred in the year 1821, and from that time until 
his death, 1872, everyone knew that that Society and that 
Museum were dear to him. Many of them had heard, and 
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some of them would recollect that, in the year 1871 the com- 
pletion of his fifty years’ connection with the Society was 
commemorated with an address—a copy of which he (Dr. 
Hamilton) had in his possession—which was presented to Mr. 
Patterson, he supposed in that room. In that address, which 
was signed by the principal people of Belfast, was used this 
remarkable language about him-—“ There is no living man who 
has done more for the popularisation ot the study of natural 
history in Ireland, or for the giving to it its legitimate place in 
the education of the young.” That language was perfectly true. 
From the publication of Mr. Patterson’s first work, the letters 
regarding the insects mentioned in Shakspere, down through 
their various divisions to his “Zoology for Schools” and zoolo- 
gical diagrams, he had one object before him—to press upon the 
people the study of natural history and make that study easy. 
It therefore ought to be a matter of very great gratification to 
that Society—and not only to that Society but to the whole of 
Belfast—that there would now be in that Museum a portrait of 
Mr. Patterson to preserve his features and memory for gener- 
ations yet to come. But there was one more extremely pleasant 
feature in the proceedings of that evening. Unfortunately, as 
they all knew, eminent men had not always sons who were like 
minded. ‘here had been exceptions to that rule, but unfor- 
tunately they were not numerous. No one, however, could have 
listened to the paper read there that night without recognising 
very clearly the fact that in this case Mr. Robert Patterson, 
senior, had a son who was worthy of his sire. It was extremely 
pleasant to find that it was so, and to know that the name was 
still honoured in the present generation—honoured indeed in 
more than the present generation, for in the third and he 
believed in the fourth generations the talent was still descending. 
Many of them no doubt had enjoyed as he (the speaker) had 
done the pleasant companionship of his ‘ Birds, Fishes, and 
Cetacea of Belfast Lough.” It had been to him a most useful 
and charming companion in many a seaside ramble. 

Mr. Ropert YounG, J.P., seconded the motion. He could 
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not help referring to the fact that he had had the great honour 
and privilege of knowing both Mr. William Thompson and the 
President’s worthy father. The first time that he really came into 
contact with Mr. Thompson was at the British Association in 
1852. Having made a graceful allusion to the late Mr. Robert 
Patterson, Mr. Young said that he was sure they had all very 
much enjoyed the President’s address. 

The PRESIDENT, in putting the motion, expressed his deep 
obligations to Dr. Hamilton and Mr. Young for the very kind 
way in which they had spoken about his father, and the far too 
flattering way in which they had referred to himself. 

The motion was passed by acclamation, and the meeting then 
concluded. 


November 27th, 1894. 


Rosert Lioyp PaTrTerson, Hsq., J.P., F.L.S., President, in the 
Chair. 


Rev. W. S. GREEN, M.A, F.R.G.S., H.M. Inspector of Fisheries, 
gave a Lecture on 


“SEA FISH AND FISHING OFF THE WEST OF 
IRELAND.” 


THE PRESIDENT expressed the pleasure it afforded him to preside 
at a meeting at which their good friend Mr. Green, who had 
travelled from Dublin to meet them, would lecture. Mr. Green 
had appeared before Belfast audiences on more occasions than 
one, and he needed no introduction from him. 

Mr. Grexn then proceeded with his lecture, which he prefaced 
by throwing on the screen a map of the British Isles, showing 
the depths of the sea from near the coast down to the profound 
abysses of the Atlantic. Fishing grounds were only found at 
moderate depth, these extending to a distance of from ten to 
twenty miles off the West of Ireland; but in the North Sea 
immense fishing areas existed, each having a depth of about 
fifty fathoms; indeed, these were amongst the finest fishing 
grounds in the world. While Mr. Balfour was Chief Secretary 
for Ireland he made an effort with the Royal Dublin Society to 
start an expedition with the view of developing the Irish 
fisheries. They had worked for two years from the south of 
Cork to the north of Donegal and had done some good work. 
He then proceeded to describe the fishing boats used on the 
west coast, mentioning that the efforts made in 1847, the year 
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of the famine, by the British Fisheries Society, which was then 
started, but which had long since ceased to exist, had borne 
good fruit. Great improvements had been effected in the boats, 
and those used on the Donegal coast and other places were made 
after a model which originally came from Norway. They were 
weatherly and suitable for certain places, for of course the boat 
must be such as would suit the peculiarities of different places. 
The splendid qualities of the fishing canoe used on the west 
coast were then descanted upon, and by their means, Mr. Green 
pointed out, a lucrative trade was carried on. As many as 
ninety French boats and two hundred Manx boats came over 
to Irish waters every year for mackerel fishing. In addition to 
spring mackerel fishing there was an autumn mackerel fishing 
carried on by the natives, and the extent of it could be estimated 
from the fact that last year as much as £50,000 worth of 
mackerel had been sent to America, and that exportation had 
been going on for the past seven years. At several places 
stations had been established for the curing of fish, these 
numbering eighteen, and they had been successful on the west 
coast of Kerry. It had also been tried at Killybegs, and was 
only on its trial at Mayo, and probably next year something 
. further would be done in this important matter. In this 
connection Mr. Green mentioned that Mr. Musgrave had 
greatly facilitated them at Donegal. The next branch of the 
subject, which was of a highly interesting character, dealt with 
the development of several species of fish. The eggs, he pointed 
out, floated in the sea near the surface, the swing of the sea 
being sufficient to keep them from coming to the surface, where 
they would be made the prey of various kinds of little enemies. 
There was an exception to this in the case of the herring, 
which laid its eggs in the bottom. There were several photos, 
taken by Mr. Green himself, of a number of the native fisher- 
men of the Arran Islands engaged in working at their perilous 
calling, and some of the objects of great antiquarian interest 
which these islands contain were briefly described. 
Mr. W. Nicholl acted as lanternist with his usual ability. 
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The PresIpEntT then calledfupon 

Mr. Seaton F. MItiaan, who said he had an announcement 
to make which he was sure would be received with much 
interest by all present. They proposed at the end of June 
next, or the beginning of July, to charter a cross-Channel 
steamer which would start from Belfast and proceed to Rathlin 
and on to those islands in Galway of which Mr. Green had 
been speaking, and which possessed some most interesting 
antiquities, which all who availed themselves of the excursion 
would have an opportunity of examining. 

This announcement was received with applause. 

Professor FITZGERALD then proposed a hearty vote of thanks 
to Mr. Green for his interesting lecture. The subject of Irish 
fisheries was one that many people there knew little about, 
except in a general way, and it was an industry that had not 
been worked up as effectively as it might have been. The 
Government were fortunate in securing Mr. Green’s services as 
a fishery inspector, and the work which he had done on behalf 
of the fishing industry in Ireland was of an extremely valuable 
character, and would have very valuable results. 

Mr. JoHN Brown, in cordially seconding the vote, wished to 
know Mr. Green’s opinion on the question of trawling. He 
should imagine that trawling could not do the eggs much harm 
in deep water, and that it was really in shallow water that any 
injury could be done by trawlers. 

The motion was passed by acclamation. 

The PRESIDENT conveyed the vote in appropriate terms, and 
said in reference to the question of trawling he shared Mr. 
Brown’s opinion on the subject. 

Mr. GREEN, in acknowledgment, thanked the audience for 
their patient hearing and kind vote of thanks, and said he had 
some difficulty in answering directly the question put by Mr. 
Brown, because sometimes it was his business to sit on cases 
which involved the question of trawling. There was no doubt 
-shallow waters were the nurseries for the young fish, and he 
hoped Mr. Brown would be satisfied with that answer. 
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4th December, 1894. 


Mr. J. Brown read a Paper on 


ELECTROLYTIC CRYSTALLIZATION OF METALS. 


THE metals are electrolytically deposited from aqueous solutions 
of their compounds, contained in little cells* provided with 
platinum wires for connexion to the battery. The cells are of 
a form suitable for the lantern microscope by which images of 
the crystals in the act of formation are projected on the screen. 
The electrolytic crystallization of metals has been studied by Dr. 
Gladstone and others, but I am not aware that the actual 
growing of the crystals has ever before been exhibited to an 
audience. The effect on the screen is very striking and in some 
cases the forms observed are very curious and beautiful. 

The solutions to be operated upon contain stannous chloride, 
lead acetate, silver nitrate, cupric chloride and cadmium chloride; 
the last mentioned repeated with litmus coloration to show the 
evolution of chlorine as hydrochloric acid at the positive pole. 
The effect of this evolution of chlorine or other anion is also 
seen when, after the formation of a deposit of metallic crystals 
on one pole, the current is reversed and the chlorine attacks the 
metal previously deposited and dissolves it off in combining 
with it to re-form the chloride. 

The accompanying figures from photo-micrographs illustrate 
two of the forms observed. In both cases /V denotes the position 
of the negative pole from which the crystals grow. The crystal 
of tin, fig 1, forms very rapidly in a concentrated solution of the 
chloride under the influence of a battery of about three volts 
electromotive force. The rapid shooting out across the screen 
of the image of such a crystal or congeries of crystals is very 


* T am indebted to the kindness of Mr. W. S. M‘Kee for the construction of a 
number of these cells. 
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FIG I. 


striking, especially when we consider the wonderful amount 
of accurately directed molecular activity thus suddenly called 
into play by the current. 


FIG 2. 


Fig. 2 represents the form assumed by lead deposited from its 
acetate by an electromotive force of about seven volts. It forms 
more slowly than tin. Cadmium and silver crystallize also in 


30 Electrolytic Crystallization of Metals. 


arborescent forms characteristic of these metals ; copper in a 
more compact form. 

In the experiment with cupric chloride, the bright green 
colour of the saturated solution helps to make apparent the 
phenomenon known as migration of the ions. The dilution of 
the solution near the cathode, due to their unequal speed of 
migration, causes striz of more dilute, and therefore lighter 
coloured solution to ascend from this neighbourhood. 

I referred above to the observed fact that while the metal is 
deposited at the negative pole, the chlorine or other anion of 
the compound is evolved at the positive pole. The question 
arises as to how the compound is split up so as to evolve its 
parts at these two distant points without either of those parts 
appearing in the interval between the poles. This question has 
been asked ever since Nicholson and Carlisle in the first year of 
thiscentury discovered the decomposition of chemical compounds 
by the current. It has not yet received an entirely satisfactory 
answer. 

One of the earliest explanations assumed that each metal atom 
had a little positive electric charge on itself, and was therefore 
attracted like a pith ball to the negatively charged pole, and con- 
versely each chlorine atom had a little negative charge causing 
it to be attracted to the positive pole. This hypothesis seems 
to me to amount simply to an admission that we know little or 
nothing about electricity or atoms. To take an analogy, we 
know that an atom of tin in combining undirectedly with two 
atoms of chlorine evolves a definite amount of heat, but we do 
not, therefore, assume that this heat was previously charged on 
those atoms ; yet when the combination takes place in a directed 
way so that electricity is thereby evolved in place of heat, 
such electricity is, with no more ‘apparent reason, said to have 
been previously charged on the atoms. 

Coupled with the supposition that the atoms were charged 
in opposite ways, it was necessary to introduce some theory that 
would allow them to be freely attracted to the opposite poles. 
It was, therefore, assumed that a compound such as tin chloride 
was separated into independent tin atoms and chlorine atoms by 
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the mere act of solution. When we censider that the atoms of 
tin and chlorine appear to have a considerable mutual attraction 
this seems absurd, and if we take another metal with even a 
greater affinity for chlorine the absurdity is still more evident. 
One ounce of the metal aluminium, in combining with the 
equivalent quantity of chlorine, evolves energy sufficient to 
shoot a ton weight over 300 feet high in the air, that is, if all 
the energy could be applied to shooting tons into the air. 

Are we to suppose, that when we dissolve the resulting 
aluminium chloride in water, the whole 300 foot-tons are 
temporarily annihilated and the atoms separate again to suit 
the impatient exigencies of modern electrolytic assumptions ; 
or are we as an alternative to assume that, though the joining 
together of the atoms evolves this amount of energy, their 
separation may be effected without its absorption? Both 
hypotheses seem to me most doubtful. 

Nevertheless this theory has in recent times been revised 
by some of the German physicists under the name of the dis- 
sociation theory. It has also been called the. Williamson- 
Clausius hypothesis because it was stated to have been supported 
by these authors. In a paper published in the Phdlosophical 
Magazine three years ago, I showed that it was not supported 
by Williamson, so that this name does not apply. I have 
suggested another however, the neatness, comprehensiveness, 
and appropriateness of which, considering the German origin 
of the theory, will I doubt not be recognised. It is 

Freidochgebundendurchcontactelectrisirtetheilmoleculishebeweglichkeir. 
The theory would appear to be quite as long-winded, intricate 
and impossible as the name. We shall, therefore, dismiss it 
and turn toa much simpler hypothesis which is based on the 
electrolytic theory of Grotthus and is the modification of this 
accepted by Faraday. With that modesty which characterised 
the unassuming greatness of his mind he refused to follow a 
hypothesis, so unwarranted as that involving electrified atoms, 
and gently putting it aside proceeded to free himself and his 
writings from all danger of connexion with it by coining new 
electrolytic nomenclature, [regret toadd that many of Faraday’s 
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terms have been corrupted and tacked on to the very hypothesis, 
they were coined to avoid. 

In Vol. 1 of his Hxferzmental Researches, p. 148, § 518, 
he says—‘‘ Passing to the consideration of electrochemical 
decomposition, it appears to me that the effect is produced 
by an internal corpuscular action, exerted according to the 
direction of the electric current, and that it is due to a force 
either superadded to or giving direction to the ordinary chemical 
affinity of the bodies present. The body under decomposition 
may be considered as a mass of acting particles, all those which 
are included in the course of the electric current contributing to 
the final effect ; and it is because the ordinary chemical affinity 
is relieved, weakened, or partly neutralized by the influence of 
the electric current in one direction parallel to the course of the 
latter, and strengthened or added to in the opposite direction, 
that the combining particles have a tendency to pass in opposite 
courses.’ He then goes on to explain by means of a diagram, 
the interaction of the particles on the decomposing liquid. 

With a degree less of that dignified modesty of reserve in 
presence of the unknown which characterized the great phil- 
osopher, I have somewhat elaborated this diagram in order to 
produce a mechanical lantern slide which might give a possible 
elucidation of the question as to how the particles of the anion 
cross to the anode, while those of the cation cross to the cathode 
without in either case appearing in the free state in the interval. 
The working of the slide may be illustrated by the following 
scheme, where in line (1) a’, a’, a*, etc., represent particles of 
an anion, such as chlorine in combination with 6}, 4?, 4°, etc., 
particles of the cation such as tin. The effect of the current 
may now be supposed to loosen the attraction between a? and 6", 
while it increases that between 4! and a’, causing an interchange 
of partners here, and also all along the line, resulting in the 
arrangement shown in line (2). 


(1) ab}, a*b?, aD, ath*, a®b® 
(2) a Oa b7a%, b°a*, ig ae le N 
(3) awe, a*b?, ao, aD ioe 


(4) a, a’, Ba’, Brat, Ba, Bt, BF 
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In line (z), we have now, however, the a particles turned 
towards the negative pole JV, and the 3 particles towards the 
positive. We therefore assume that the molecules rotate on 
their axes and form up as in (3), ready for a second electrolytic 
effect represented in (4), where we see that two particles, a}, a?, 
of the anion have now been set free at the positive pole, and two 
particles, 5*, 6°, of the cation at the negative pole, leaving the 
remainder of the substance in the same compound form as at 
first. A continued repetition of these processes may be supposed 
to constitute electrolysis of a simple binary compound in the 
liquid state. In the case of solutions where there are present 
two compounds (the solvent and the substance dissolved in it, 
only one of which may be undergoing electrolysis), the action is 
evidently more complex. Still a similar process seems possible. 
It must not of course be understood that the above is put forward 
as anything more than a working hypothesis. There is no 
experimentum crucis to prove it, but it appears to me to avoid 
some of the difficulties inseparable from the dissociation theory 
to which I have referred. : 

Mr. WorxMan—There was one point which struck me if I 
followed Mr. Brown correctly. The atoms of tin were free 
atoms, as far as the explanation went, and the red dots shown 
on the screen represented free atoms. Were the other atoms 
also free? The experiment was exceedingly beautiful, and well 
worthy the lecturer. 

Mr. Brown—I do not quite understand Mr. Workman’s 
dificulty. In the beginning, when the substances are all 
combined, there are according to the view I adopt no free atoms. 
What I meant by a “ free atom” was an atom wandering about 
by itself as required by the dissociation theory. In reply to the 
question asked as to what cells I have used for my experiments, 
I may say that I am using five dry cells. Ido not use all the 
cells for every experiment ; for instance, that with tin chloride 
only required three. I have an arrangement for putting in 
circuit any number of cells I require. 
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A Second Paper was read by 
A. S Creaver, Esq., B.A., Entitled :— 


ACROSS THE NORTH ISLAND OF NEW ZEALAND 
THROUGH THE HOT LAKE DISTRICT. 


THE Hot Lake District of New Zealand lies in the province of 
Auckland about one hundred and fifty miles south-east of the 
city of that name, and about forty-five from the port of Taur- 
anga ; the thermal region proper includes Lakes Rotorua, 
Rotoiti, Rotoehu, Rotoma, Tarawera and numerous other 
‘“‘rotos”’ of smaller extent. A large tract of pumice country 
separates this from the Taupo district which is also volcanic 
and another centre of thermal activity. The line of volcanic 
action may be said to run almost the whole length of the North 
Island from the north-west to the south-east corner, roughly 
speaking, but at present I will speak more particularly of that 
part which is called ‘“‘ Tze Hot Lake district of New Zealand.” 
Leaving Auckland by train, the country we passed through did 
- not present any features worthy of special notice, except perhaps 
the land hada more English look than any we had hitherto seen 
in the colonies, and contrasted strongly with the monotonous 
appearance of the Australian landscape with its forests of gum 
trees and large fenced paddocks covered with stumps of dead 
trees and fallen timber. Hedgerows and furze bushes were here 
common, green fields and rich corn lands lay stretched out 
under an azure sky, the stillness of the scene was broken every 
now and then by the soft notes of the lark, and but for the 
absence of the village scenes with the weather-beaten church 
and graveyard, or the white cottages of the labourers, you could 
easily have fancied yourself going through the Midlands of 
England or our own County Downon a summer’s day. The 
railway then passed through varied scenery along the valley of 


The Hot Lake District—New Zealand. 35 


the famous Waikato river, which, once the scene of fierce 
fighting and campaigning, is now a prosperous agricultural 
district, and to use the words of another writer “‘ cattle may be 
seen browsing on the land where once stood the Maori Pah and 
British redoubt, and Maori faces may be seen grinning a smile 
of cheerful recognition where they once gloated over the slain.” 

On the second day the Lake of Rotorua comes into view, and 
as we approached nearer and saw its outline and the distant 
township enveloped in clouds of steam, felt that we were at 
length in sight of the Wonderland of the World. At first the 
view of Ohinemutu, which is the native name of the township, 
is not impressive. Lying low near the edge of the lake on a 
sort of peninsula, there are no special features in its situation or 
surroundings to attract the eye. The lake is large and generally 
uninteresting, from its sides rise barren low-lying hills and the 
township presents a picture of the ordinary colonial township, 
consisting of a small cluster of low wooden houses. Nearing 
the lake, the first impression is of an odour which cannot be 
called balmy, and as we approach, it grows in intensity till the 
whole atmosphere seems charged with the fumes of Hydrogen 
Sulphide. Arriving at the Lake House Hotel, we were greeted 
by a curious crowd composed of Europeans, Half-castes and 
Maori men, women, and children to whom the arrival of the 
mail coach is a matter of great interest. They seemed to mix 
and mingle and display a genuine good feeling one to another. 
Their past feuds quite forgotten, they are now brethren and 
citizens under our own beloved Queen. 

The name of Rotorua being now so well known in connection 
with those strange natural phenomena the hot /akes, and so much 
having been written thereon, it would be useless for me to 
describe in detail the wonders of the place ; but for those who 
have not seen for themselves or may not have read much 
thereon I will endeavour to sketch as briefly as possible its — 
principal and most interesting features. 

All around the shores on the land lying between the town- 
ship and the lake, and beyond the township, may be seen dense 
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clouds of steam rising up from the earth, and on closer exa- 
mination it is not difficult to find the hot springs and pools 
whose presence the steam betokens. These vary in size and 
shape from tiny steam jets playfully issuing from the sand on 
the shore, or from between the stones further up on the beach, 
to large bubbling cauldrons containing liquids in a high state 
of thermal activity. Here, we notice among the Ti-tree scrub 
stones covered with a yellowish deposit which proves to be 
sulphur. There, a steam cloud rises from a group of boiling 
springs or superheated mud holes, or perhaps we notice a basin 
full of the overflow water from the springs which are used by 
the Maori for bathing purposes. All around are evidences of 
the presence of a warm region at no great distance from the 
surface, and one cannot help treading among the scrub witha 
feeling of insecurity, not knowing what a false step might lead 
to. That there have been accidents of this sort, the neatly 
trailed little tombstone on the promontory clearly points out. 
It states “ that Martha Hinemoa Wilson was accidentally 
scalded to death in such and such a year,” and indeed to a 
visitor such a circumstance seems to be easily within the 
bounds of possibility. 

Some of the hot springs serve as pools for washing purposes, 
others are used as boilers for the village, and are of various 
capacities, from vast cauldrons capable of boiling a bullock to 
tiny pools just large enough to cook an egg. The steam 
issuing from the numerous fissures is utilized by the Maoris 
for domestic purposes, being adapted in the following manner:— 
Over one of these steam jets a square hole is made in the ground, 
just large enough to allow a wooden box with holes bored 
through the bottom to be set in, and by placing a board or 
some sacking over the top an excellent steam oven is made, 
which has the advantage of not requiring any attention, and 
from a domestic point of view is said to be equal if not superior 
to the artificial ones. Slabs of stone or boards are sometimes 
placed over warm spots on the ground where the more lazy of 
the natives recline and smoke, rolled in their blankets snug- 
warm, 
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Among the novelties of the scene which do not fail to attract 
the visitor are the Waorzs, whose habits and customs, especially 
among the older ones, are very little changed with the British 
occupation, and no place affords such splendid opportunities of 
studying them as Rotorua. The native quarter of the town- 
ship is separate from the European, the natives evidently pre- 
ferring to live in their own simple way, rather than that of 
their adopted countrymen. 

Their houses, or whares as they are called, are small huts, 
with sloping roofs covered with grasses, and projecting slightly 
in front forming a kind of verandah. They contain usually 
but one room, where the whole family sleep on mats of flax or 
blankets, and on the outside are surrounded by a rude fence, 
enclosing a small piece of ground, in which is grown such 
vegetables as sweet potatoes and pumkins so much prized by 
them. 

Some of the whares of the more well-to-do are artistically 
carved, and above the door of almost all may be seen the 
grotesque little wooden figures, with distorted faces, shell eyes, 
projecting tongues and crossed hands, the presiding deity—the 
lares of the family. 

Among the whares there is one building which stands out 
above the rest being larger and more extensively carved, having 
a flagpole surmounted by carved head; this is the dtama or 
meeting house. Here they meet at regular intervals to hold 
council or deliberate on their own affairs, and is often the scene 
of a stormy debate when their tolls or lands are threatened. 

The women although inferior to the men in looks are almost 
their equal in strength, being good workers and expert riders. 
They never look so happy as when strolling about the village 
with a baby or two strapped on their backs and a short black 
pipe in their mouths. Although formerly cannibal, and as 
shown in the native wars, bold and daring in fight, the Maoris 
have become tractable and harmless living on the best of terms 
with the Pakeha or white man. Indeed as you inquire more 
closely into their condition, and hear from themselves how 
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their lands have been taken from them, how the native birds 
and animals have been driven out by the imported ones, and 
how their own numbers are fast decreasing before the train of 
European civilization, you can at once detect a tone of despair, 
of sorrow for their dying race. Nevertheless the Maoris know 
well that their condition and status is better now than ever it 
has been in the past. They have four representatives in the 
New Zealand Parliament to whom their interest are entrusted, 
and if a Maori man chooses to engage in either mental or 
physical work of any kind, there is nothing to prevent him 
acquiring land, working a business or entering a profession and 
raising himself to a level of equality with his fellow citizen. 
The opportunity is always there, but alas the Maori chooses 
rather to pass his life in ease, enjoying all the good things of 
this world, and as long as he has the wherewithal to purchase 
gin and tobacco his highest hope is realized, his greatest ambition 
gratified. 

Let us now turn from that which satisfies our idle curiosity 

to something which is of the greatest importance to the New 
Zealander and the world at large. I refer now to the baths 
whose curative properties are so well-known. 
_ From the very earliest times since the land was settled by 
the present native population the Hot Springs were known by 
the Maoris to possess healing properties. Such was the nature 
of the different springs, varying from the strongest solutions 
capable of nearly dissolving iron to the mildest mineral water ; 
that the ancients living in the Hot Lake district had a bath for 
almost every ill their bodies were liable to. The government 
of New Zealand being at once alive to this fact, and knowing 
the value of a thermal district, purchased most of the land 
round Rotorua, and have now erected a splendid Sanatorium 
with spacious grounds for the use of invalids. 

This Sanatorium and grounds form quite a feature in the 
otherwise barren neighbourhood. ‘the large wooden building 
contrasting strongly with the small houses in the township and 
natives whares ; the grounds are beautifully laid out and planted 
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with numerous eucalyptus trees whose fragrance is refreshing 
amidst the ever present Hot Spring. Here may be seen, I 
think I am right in saying the only artificial geysers in the 
world. They are situate inside the grounds, built round with 
a low wall forming a sort of fountain basin, from the floor of 
which large pipes project, and by an ingenious method of con- 
trolling the supply of cold water (made by the engineer of the 
district) they are able to make the geysers play at will, and 
being directed up a uniform pipe, the water is thrown up ina 
regular column in appearance like a large fountain emitting 
boiling water. In another part of the grounds there is a hot 
pool of unknown depth, whose water is of the most transparent 
blue, called the “‘ Blue pool.” Looking down into it from the 
side, it appears like a large basin in the rock with a hole in the 
bottom, and as the water is just below boiling point there is no 
ebullition, the surface is perfectly smooth, and little or no steam 
rises off it. A story is told of a man with a dog visiting the 
pool on a very hot day. The poor animal thinking to refresh 
himself, at the sight of the clear blue water, plunged boldly in 
and perished immediately in the subtle liquid. The water is 
strongly impregnated with Sulphur compounds, easily detected 
by placing in it some article of silver such as a chain or match- 
box, which is at once turned black. Unfortunately, it is not 
always necessary to wilfully immerse your silver jewelry to find 
this out, a short stay in the district will do just as much towards 
acquainting you with the nature of Silver Sulphide. 

In appearance the water of the bath is quite milky, and the 
temperature about 99°7. A morning scene with men of all 
nationalities seriously engaged in the attempt to get rid of their 
bodily ailments, crowded together in the bath is a sight not 
easily forgotten. In the same pavilion there was also two other 
baths, The Madame Rachel and Blue baths, which are supplied 
by springs of an exactly opposite character. The water is 
alkaline silicious, the commonest form found in the district 
being used for both drinking and bathing purposes. The 
water is beautifully soft to the touch, and as a bath for pleasure 
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or luxury it would be difficult to find its equal anywhere. The 
peculiar softness of the water makes a gloss ou the skin while 
bathing, and from this fact it is often called the oil bath. 
Froude says, he who bathes in the Rachel bath is beautiful for 
ever. Besides these, there are numerous other baths of muddy 
Sulphur water in and about the Sanatorium grounds, and all 
the Hotels in the township have private natural hot water baths 
of their own, which can be used by visitors. 

Baths abound everywhere, from the small open air basin 
used by the Maoris, to the more comfortably enclosed ones of 
the Sanatorium ; and although I cannot testify as a patient to 
their restorative or curative properties, yet I can say, that after 
a long days riding, driving, or sight-seeing, I know from 
personal experience of nothing so invigorating or soothing as a 
natural Hot Water bath at Rotorua. While from the medical 
standpoint, the fact that the baths are patronised and visited by 
people of every nationality in search of health, and hundreds of 
cures can be vouched for by the Sanatorium doctors go far to 
show the value of the balneatory treatment. 

Mr. SHILLINGTON—I think this Society is to be congratulated 
on listening to such members and friends as are not only able 
but willing to contribute such papers as we have heard this 
evening. I wish the rules of our Society allowed me to say a 
word or two with regard to Mr. Brown’s paper ; but if we can, 
in passing a vote of thanks to Mr. Cleaver, allow some of our 
overflowings to reach Mr. Brown, we shall attain our object. 
An interesting thing found in connection with travel is the 
ability to get hold of what we see and be able to reproduce it, 
and I think our young townsman has completely acquired this 
faculty. We remember with great regret the destruction of 
the pink and white terraces referred to, in which catastrophe 
young Mr. Bainbridge, of Newcastle-on-lyne, lost his life in 
such a heroic way in trying to save others. I have pleasure in 
moving the best thanks of this Society to Mr. Cleaver for his 
valuable paper. 

Professor REDFERN—In coming here to-night to listen to 
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these two papers, I knew very well what we should get from 
our friend Mr. Brown. I was not quite sure in the other case 
but I was very deeply interested, for I had previously heard a 
great deal from a friend who lived in that district, something of 
the character of these terraces, and of their sad destruction in 
1886, but I had not heard what I have this evening, any such 
account of the way of getting to these places and the difficulties 
in the transit. There is not a district in the world which I 
have longed so much to see, and I don’t think anything could 
have been more interesting than the details brought before us. 
To call them novel would be speaking of them in a most 
contemptuous way. I second very cordially indeed the vote of 
thanks to our young friend. 

The PREsIDENT—I esteem it a privilege to be in the chair 
and in that capacity to welcome Mr. Cleaver. After what has 
fallen from others I cannot help saying that I have one fault to 
find with his paper, that it was too short. I think the vote 
passed by this meeting is greatly enhanced by the fact that it 
has been seconded ably and eloquently by a gentleman of the 
eminence of Dr. Redfern, a gentleman whom to know is to 
appreciate, and whom to appreciate is to love and admire. 

Mr. CLEAVER—I am exceedingly pleased at the very courteous 
way in which you have received my humble effort to give you 
an incomplete outline of my travels in New Zealand. I feel 
deeply indebted for the kind and flattering manner in which 
Mr. Shillington and Professor Redfern have spoken of my 
paper. Iam only sorry that time would not allow me to go 
into the subject in greater detail. It is one which cannot be 
passed over quickly ; it must be studied carefully and closely, 
the country is so full of interest in every respect. 

Mr. Younc—I have great pleasure in moving that the very 
best thanks of this Society be given to the American Govern- 
ment for their contribution of valuable books ; to the Botanical 
Institution, of Edinburgh, for the record of their proceedings 
of 1893 ; and also to the Smithsonian Institute and the Nova 
Scotia Institute of Science. 
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Mr. WRIGHT seconded the vote of thanks. 

Mr. Gray—I think we should acknowledge emphatically 
these contributions. They are from the Government of 
America ; as an example to other countries, and particularly 
to our own. America in every department of literature, 
science, and art, has paid explorers, the results of their 
labours being sent over Europe. As I have said, it is an 
example which Great Britian might follow. 

The PresipentT—In confirmation, I may say that the books 
published by the American Government giving the results of 
the investigations of their explorers can be obtained without 
difficulty by any person interested. A few years ago a friend 
of mine in Boston, hearing that I was interested in certain 
matters, volunteered to get for me some volumes published but 
not for sale, and I thus obtained two books of great value, 
which could not be had for money. The thanks of our Society 
will be conveyed in the usual manner. 


43 


Sth January, 1895. 


R. Lioyp Patterson, Esq., J.P., President, in the Chair. 


WILLIAM Gray, Esq., C.E., M.R.I.A., read a lecture written by 
Joun J. MarsHatt, Esq., entitled— 


OLD BELFAST: THE ORIGIN AND PROGRESS OF 
THE CrryY. 


THE PRESIDENT said before proceeding with the regular business 
of the evening he deemed it due to the memory of one lately 
called away from among them, Mr. Robert MacAdam, to make 
some allusion to him and his long and useful connection with 
that society. He was the last of those of whom he might speak 
as the old set connected with it. His elder brother, James 
MacAdam, a distinguished geologist, was one of the eight 
founders of the society in 1821, and he continued closely con- 
nected with it up to the time of his death in 1861. Robert 
Shipboy MacAdam was born in 1808, and-was, therefore, at 
the time of his death last week in his eighty-seventh year. He 
was recorded as having attended a meeting of the society in 
the year it was founded (1821), nearly seventy-four years ago. 
He was elected an ordinary member in 1828, and a member of 
council in 1831, a position he continued to hold till 1889, a 
period of no less than fifty-eight years—an official connection 
with the society altogether without parallel. During that long 
period he filled many offices, such as those of secretary, treasurer, 
and vice-president, the latter office very frequently, but he re- 
peatedly declined the presidency, a position it was long the 
wish of his fellow-members he should occupy. Mr. MacAdam 
was educated at the Royal Academical Institution, and brought 
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up to business in Belfast. He early developed a taste for the 
study of Irish antiquities and archeology, and was one of the 
founders of the ‘ Ulster Journal of Archzology,” a valuable and 
useful publication, of which he believed he was editor, and to 
which he was a frequent contributor. Mr. MacAdam was an 
accomplished linguist, familiar with the classics, and with 
several modern languages. He was quite an enthusiastic Celtic 
scholar, and was particularly fond of the Irish language, litera- 
ture, and music. Asa near neighbour and intimate friend of 
his (the president’s) father, he knew him all his life and ap- 
preciated his friendship very highly. Of late years he was but 
little seen in public. He had outlived all his old intimate 
friends and most of his contemporaries, so that there were now 
but few remaining who could recall the variety and charm of 
his conversation and his apparently inexhaustible stores of 
information. Mr. MacAdam died unmarried. He begged to 
move that, in recording their own regret at Mr. MacAdam’s 
removal, the society should at the same time wish to convey to 
his relatives and friends their sympathy with them in their 
loss ; and that the honorary secretary be requested to forward 
a copy of that resolution to Miss MacAdam. 

Mr. Wm. Boyp seconded the motion, which was passed 
‘unanimously. 

Mr. Ropert M. Youne, B.A., M.R.I.A. (honorary secretary), 
gave a brief description of three sepulchral urns presented to 
the society by Miss Watson, Killinchy, and Mr. Robert Corry, 
Sandown, the Knock. He said that although their Museum 
contained a number of fine specimens of Irish cinerary urns, it 
had usually happened that they were found by labourers whose 
first instinct was to break them in order to secure the treasure 
popularly supposed to be hidden in those “ crocks of gold.” 
Consequently little attention was paid to the manner of their 
occurrence in the soil, or even to their exact locality. The im- 
portance of a careful inspection when such excavations were either 
undertaken oroccurred accidentally, was pointed out by Sir William 
Wilde in his admirable catalogue of the Royal Irish Academy. 
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In the case of the urns under consideration now an opportunity 
happily occurred of inspecting the respective localities where 
discovered. In May, 1893, Mr. W. Swanston, F.G.S., informed 
him (the honorary secretary) that an urn had been just dug up 
at Killinchy, and the Misses Watson, on whose land it was 
found, believed that another urn was still zz sztu. Accordingly, 
Messrs. Lavens M. Ewart and W. Swanston accompanied him 
to the place, and they had the great pleasure of unearthing the 
second urn themselves from the spot where it had been deposited 
many hundred years ago. By the kindness of the Misses Watson, 
both those urns were now in the Museum. Mr. Swanston took 
several photographs as the excavations proceeded, which showed 
its various stages. The locality was on a sloping ploughed field, 
200 yards from the residence of the Misses Watson. Both urns 
were close together, covered by about one foot of earth. The 
first was inverted, and full of calcined bones, charcoal, and 
humus. It was broken by the spade of the labourer, who was 
bitterly disappointed when only “a wheen of auld banes”’ 
was found. A curiously curved bone needle, with eyelet at 
one end, was discovered amongst the contents of the urn. In 
excavating the second urn, which was erect, and filled with 
similar bones, care was taken to remove the adjacent soil very 
gently, and cord was wrapped tightly around it. Before lifting 
it a photograph was taken, and by leaving it untouched for 
some months in the hamper in which it was brought to Belfast 
a gradual hardening of the surface took place, which had 
resulted in a satisfactory specimen. Nothing was found in the 
surrounding soil but a few fragments of flint. The first urn 
measured thirteen inches in height, by twelve inches across the 
mouth, and was vase-shaped, with two projecting hoops dividing 
into three zones. The upper zone was ornamented by several 
panels, alternately plain and scratched with close horizontal 
lines. The second urn was not so coarsely made, and was ten 
inches high by eleven inches across the lip. It was divided 
into three zones, like the former, the upper or top zone being 
ornamented by a continuous chevron scratched in low relief. 
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Although the urn discovered on Mr. Robert Corry’s property, 
at Sandown, the Knock, was about the sanie distance under the 
surface, it differed in several respects from the former specimen. 
It measured when whole (the rim was unfortunately broken off) 
fifteen inches in height by fifteen inches across the lip. This 
latter feature was flattened on the top, and ornamented by a 
series of parallel scratched lines. The lower end was only three 
inches in diameter, and had parallel scratched lines drawn 
across it. About half the height of the rim was adorned with 
tude flutings, rising from the foot upwards. Above these were 
three zones, slightly concave in section, and filled with rude 
zigzag lines, scratched with a stick, or perhaps a flint arrowhead. 
By the courtesy of Mr. Corry, Mr. L. M. Ewart and himself 
examined the site the day after the urn was found. It was not 
more than fifteen inches under the ground, was inverted, and 
full of calcined human bones, and rested on an ancient surface 
strewn with charcoal and small fragments of bone, amongst 
which he (the speaker) picked up a flint core and a stake. In 
one place a considerable deposit of charcoal occurred, resembling 
a primitive hearth. Mr. W. H. Patterson, M.R.1.A., informed 
him that he had picked up some fine chipped flint scrapers in 
_that field. He might add that Mr. George Coffey had examined 
those urns recently, and would catalogue them as of unusual 
type in his forthcoming list. Mr. Young concluded by in- 
timating donations—five medals commemorative of the marriage 
of the Duke of York and visit of King of Denmark to London, 
presented by thc Corporation of London; sepulchral urn, found 
at Sandown, the Knock, presented by Mr. Robert Corry. 

On the motion of Mr. W. Swanston, seconded by Mr. W. A. 
Ross, a hearty vote of thanks was passed to the donors. 

Mr. Gray then proceeded with the lecture, of which the 
following is a synopsis :—lIn the earlier part of the middle ages 
Belfast, as town or city, did not exist. The Lagan, the Farset, 
and the Blackstaff wandered through peaceful solitudes, save 
where here and there a thin circle of smoke rising amongst the 
trees indicated a rath or fort, several of which ancient dwelling- 
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places existed on and around the site of the present city, of 
which that at Fortwilliam may be taken as an example. Many 
others existed which have disappeared, but M‘Art’s Fort still 
remains the most prominent object in our landscape. Such 
was the condition of the district unde the rule of the O’Neills, 
of Clandeboye, Belfast being simply a ford at low water across 
the Lagan, while on the narrow tongue of land between the 
Farset and the Blackstaff stood a small castle or fortified pile, 
and nearer to its extremity a chapel, wherein travellers could 
offer up their prayers before venturing across the ford, which 
could only be crossed at low water. At this time Carrickfergus 
was the most important place in Ulster, and long continued 
the superior of Belfast. In 1571 Queen Elizabeth granted the 
Castle of Belfast and large tracts in Down and Antrim to Sir 
Thomas Smith, and in 1573 the same district was re-granted 
to the Earl of Essex. Although neither grantee was able to 
carry out the conditions attached to the grant, it involved their 
descendants in difficulties which lasted until the succeeding 
reign. While English courtiers were parcelling out the country 
on parchment the O’Neills still governed Clandeboye from their 
residence of Castlereagh, until on the occasion of a grand 
debauch being held, Con O’Neill sent his servants to purchase 
wine at Belfast, they came in collision with some English 
soldiers stationed in the Castle; the final result of which was 
the downfall of the house of O’Neill of Clandeboye. 

On November 5th, 1603, Sir Arthur Chichester received a 
grant from James I. of the whole district, and from this practically 
dates the founding of the city of Belfast. He erected a castle 
on the site of the older one, which had passed through so many 
vicissitudes, and in 1612 received the title of Baron of Belfast. 
The town had so far progressed that in 1613 it was created a 
Corporation, and probably at this time was granted a coat of 
arms. After this the little town progressed quietly and steadily 
until the breaking out of the rebellion in 1641, which caused 
considerable consternation in Belfast, with the result that the 
people of the town and neighbourhood erected a rampart for 
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its defence. The only time the rampart was destined to be used 
was when the Cromwellian forces, under Colonel Venables, 
captured the town from the Royalists in 1649, after a siege of 
four days. After this peace was the order of the day under 
both the Protectorate and the Merry Monarch ; and a sign of 
our growing prosperity will be found in the erection of the 
Long Bridge, which was commenced in 1682, to take the place 
of the ford. It was erected at the joint expense of the Counties 
of Down and Antrim, and was barely completed when the Duke 
of Schomberg arrived in Belfast with an army to conduct the 
Irish campaign for William of Orange in 1687. On the 14th 
June 1690 King William himself landed at Carrickfergus, and 
proceeded the same day to Belfast, stopping at the Castle, which 
had been prepared for his reception; on his departure for 
Hillsborough his Majesty was overtaken by a very heavy shower 
of rain opposite Orangegrove, now known as Cranmore, while 
taking shelter under some large trees he was invited by Mr. 
Eccles, the proprietor, to enter his house until the shower 
would pass over, which he accordingly did. It is traditionally 
stated that the first printing press was set up in Belfast in 
connection with William’s army. 

Certainly the next most important incident in our local 
history was the establishment of the ‘‘ Belfast News-Letter” in 
1737, with which the modern history of Belfast may be said to 
commence. This was followed by the issue of a rival journal 
called “The Belfast Courant” in 1745, which, however, had 
but a short existence. To turn from newspapers and printing 
to literary men is but a step, and that step brings us to Dean 
Swift, who in his early days was settled near Belfast and a 
frequent visitor to it, while another clergyman eminent in a 
different direction, was John Wesley, who often preached in 
Belfast during the latter part of the eighteenth century. With 
the exception of the scare which resulted from the capture of 
Carrickfergus by the French, when Belfast was menaced and 
ordered to send provisions to the invaders, nothing of any note 
occurred until the commotion caused by the invasion of the 
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Hearts of Steel in 1770. The disturbance was of agrarian origin, 
and more immediately duetothearrest of David Douglas, a farmer 
of Templepatrick, by Waddell Cunningham, a leading citizen, 
on acharge of houghing some cattle belonging to Mr. Gregg. 
The insurgents wrecked Mr. Gregg’s house, and threatened to 
burn the town, when through the meditation of Dr. Halliday, 
the prisoner was given up to them, and they retired in triumph. 
We now come to one of the most interesting epochs in Belfast 
history, the Volunteer movement, which had its origin here, 
and which exercised such a widespread influence upon our 
country. As the centre of this movement there was a review 
held annually, usually with the Earl of Charlemont, the 
Commander-in-Chief of the Volunteers, as reviewing general. 
The Volunteers flourished for a few years, and achieved many 
political reforms, after which a Republican spirit crept into 
their ranks and coloured their actions, which naturally caused 
them to be looked upon with disfavour by the authorities, and 
their former services were forgotten. By this time they had 
reached the parting of the ways, the more moderate amongst 
them taking the side of the Government, which only served to 
strengthen the sentiment of others in favour of a Republic. 
The consequence of this was that the Volunteers were gradually 
merged in the United Irishmen, which society was inaugurated’ 
in Belfast in 1791, having for its object the complete 
reform of Parliament and political freedom for all Irishmen 
without respect to their religion, and for the advocacy of these 
opinions the famous “‘ Northern Star” newspaper was founded. 
Amongst the principal leaders of the movement in Belfast were 
Henry Joy M‘Cracken, Samuel Nelson, Thomas Russell, and 
the brothers Simms, while Wolfe Tone was a frequent visitor 
to the town to help on the movement. Republican ideas gained 
ground rapidly in Belfast, with the result that in 1793, the 
Government issued a proclamation dissolving the Volunteers, 
and strengthening the garrison with a large number of troops, 
the whole under the command of General Lake. This vigorous 
action on the part of the executive had the effect of driving an 
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open political organisation into underground channels, the final 
result of which was the abortive rebellion of 1798, which owing 
to the precautions taken by the Government, Belfast passed 
through without bloodshed. 

This brings to a close one of the saddest periods in Belfast 
history, and through the political exertions of Lord Castlereagh 
the 1st of January 1801 was to see the Union Jack floating over 
the old market house as the symbol of a new era, which was 
destined to be unexampled for progress and prosperity in the 
annals of our city. That the stormy period through which the 
town had passed had not materially retarded its progress was 
largely owing to the employment afforded by the linen industry, 
hand -loom weaving being practised in almost every household; 
while the spinning wheel, which is now but a curiosity, was 
then an article of furniture. With the application of steam- 
power machinery to the production of linen the trade was 
revolutionised, transferring the making of linens from the home 
of the weaver to the factory, as the industry is carried on to-day, 
leaving as a landmark of the past the old Brown Linen Hall, 
with its pavements and standings grass-grown and deserted, and 
the White Linen Hall, shortly to be taken down. Another 
industry which took root early in the century in Belfast was 
shipbuilding, a notable example being the launch of the Aurora, 
the first steamship built and engined in Belfast, which event 
took place in the year 1839. She was intended for the trade 
between Belfast and the Clyde, and was the pioneer of our 
efficient cross-channel fleet of to-day, and of the shipbuilding 
industry which was to develop in our days, until shipbuilding 
in Belfast has reached the highest point of naval architecture. 
Belfast was thus achieving peaceful commercial triumphs when 
O'Connell in furtherance of the repeal movement visited it in 
1841. Dr. Cooke seized the opportunity to challenge him toa 
public discussion of the question, which O’Connell declined on 
the ground that as Dr. Cooke was the leader of the Presbyterians, 
to enter into a controversy with him would appear as if he was 
opposed to the Presbyterians, whereas in reality he was their 
very good friend. 
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The important event which created a stir in the quiet waters 
of our local history was the visit of her Majesty the Queen to 
Belfast in 1849, the town being profusely decorated in honour 
of the event, and the visit an unqualified success. With the 
march of improvement and the rapid growth of the town during 
recent years many interesting and historic buildings have passed 
away, while some still remain. One of these landmarks of the 
past is the old Exchange, which still stands in somewhat altered 
form at what was known as “ the four corners,’ opposite Bridge 
Street ; another was the House of Correction, which stood at 
the corner of Howard Street, of which only the boundary wall 
remains, while the Old Theatre erected in Arthur Square, in 
1792, was taken down to make room for the present structure 
in 1871. Arthur Square itself has greatly changed during the 
last thirty years ; indeed, to one absent for a lengthened period 
the town is hardly recognisable, one of the most striking im- 
provements being the laying out of Royal Avenue on the site 
of Hercules Street, while the erection of the present Albert 
Bridge, to take the place of that which give way.in September, 
1886, has contributed greatly to the improvement of that part 
of the city. Our modern ideas of convenience and improved 
knowledge of sanitary laws in effecting the removal of old 
buildings, the widening of streets, and the clearing of congested 
areas has produced such a change as renders old Belfast but a 
memory, which antiquarian and historian may labour to preserve, 
but there is no reason to regret that it has been succeeded by 
the stately streets and modern mansions, with their many 
comforts, which constitute the Belfast of to-day. 

On the proposition of Mr. John Malone, seconded by Mr. 
John Horner, votes of thanks were accorded to Messrs. Gray, 
Marshall, and Allen. 

The meeting then concluded, 
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5th February, 1895. 


W. Swanston, Esq., Vice-President, in the Chair. 


Dr. Joun MacCormac gave a Lecture on 


EDUCATION AND INNERVATION. 


The Lecturer said—In his inaugural address to the students of 
the University of St. Andrew’s, the late John Stuart Mill said 
of education— Not only does it include whatever we do for 
ourselves, and whatever is done for us by others, for the express 
purpose of bringing us somewhat nearer to the perfection of 
our nature; it does more; in its largest acceptation, it com- 
prehends even the indirect efforts produced on character and on 
the human faculties by things of which the purposes are quite 
different ; by laws, by forms of government, by the industrial 
arts, by modes of social life; nay, even by physical facts not 
dependent on human will, by climate, soil, and local position. 
Whatever helps to shape the human being, to make the 
individual what he is, or hinder him from being what he is 
not, is part of his education.” The development of the true 
man in the way most suited to his most peculiar characteristics 
should, therefore, be the highest and most important con- 
sideration of every man, who has the welfare of his species or 
country at heart, for the general problem in this broadest of 
all questions for solution appears to me to be presented to us 
in one word—namely, education. Now the function of education 
may be briefly stated as the preparation for complete living, and 
this is evidently what Mill meant when he uttered the words to 
which I have drawn attention. For to know in what way to 
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manage our affairs, in what way to treat the body, in what way 
to treat the mind, in what way to fulfil the duties of a parent or 
a citizen, in what way to utilise those sources of happiness which 
nature supplies ; in short, how to use all our faculties to the 
greatest advantage of ourselves and others, that is, how to live 
completely, is the true function of education. Now the 
development of the various activities which constitute human 
life may be classified under three heads—viz., Physical, In- 
tellectual, and Moral Education, and though at different stages 
these three sections may be said to shade off into each other and 
blend together, yet the initial steps in each may be treated as 
distinct and clearly defined. And to understand the nature of 
each it is necessary to have a clear idea of the ultimate issue, 
towards which the necessary activities in each are tending. In 
physical education the special object is the functional develop- 
ment of all the organic aptitudes of the system. Intellectual 
education aims at the development and training of those 
facu!ties by which man is enabled to derive the utmost advantage 
from his environment, and to become himself a centre of activity 
in mental operations. By moral education may be understood 
this very broad principle, that effect follows cause, that the true 
consequences of conduct cannot be warded off, intensified, or 
ignored. How to secure the most effective system of training in 
order to accomplish these various objects has engaged the 
attention of the learned and thoughtful from the earliest times 
to the present day, and it must be confessed that the success 
achieved has not always been the highest and most complete 
possible. That mistakes have been made, even the greatest 
enthusiasts in the cause of education must admit, and my,object 
to-night, if possible, is to put before you some considerations, to 
which, if due attention be paid, we may look for greater success 
in the future. It is unfortunately the case that the influence of 
the nervous system in physical, intellectual, and moral training 
has been either lost sight of or ignored, and so failures have had to 
be recorded What I wish, therefore, to set before you is the 
intimate relationship existing between the development of 
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powers, qualities, and characters, and the nervous system, or 
going to the root of the matter between education and 
innervation. 

Let us consider the physical training which is necessary 
to promote the most favourable conditions under which these 
may be developed to the greatest perfection. One of the 
most flagrant vices of modern education is the abnormal 
development of the mental faculties to the exclusion of physical 
training, and, I think, a few moments consideration cannot 
fail to convince us of the great danger which we are incurring 
under this head, and how there is a possibility of our hand- 
ing down a generation physically inferior to ourselves and 
immensely so to our predecessors. Not that I would advocate 
a lessening of mental culture, but with the cultivation of the 
mind, the proper culture of the body also, so that there may be 
in our children a “‘ Mens sana in corpore sano.’ That this 
warning is not unnecessary I will give you, in support of what 
I have said, the substance of the remarks of an eminent scientist, 
Dr. Crichton Browne, on this point. In writing to “ The 
Times” in reference to the appearance of some lady students, 
Girton girls, whom he saw waiting at a roadside station, he 
remarked on the contracted chests, high shoulders, spectacled 
noses. and hardened features of these young ladies, and warned 
the readers of that journal that excessive study might seriously 
detract from that personal beauty and attractiveness for which 
English girls were famous. Moreover, it was also pointed out 
that, as the consequences of excessive study unmixed with a 
proper amount of physical training were so serious, young ladies 
should hesitate seriously before they ran the risk of losing those 
charms which rendered them so attractive to the other sex. 
Now such a disaster is largely due to the fatal ignorance of what 
is needful for the development of the body, and to a careless 
disregard for the physical culture of the young. To go back 
to the source of this ignorance, and hence to the cause of much 
irreparable mischief that is produced in the constitutions of our 
children, how many young people, who undertake the responsi- 
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bility of bringing into the world those who are by and by to 
take their places, have the faintest idea of the duties devolving 
upon them? ‘They have not the slightest conception that upon 
the early treatment of their offspring depends, if not the 
question of their life and death, at least their moral welfare or 
their ruin. To judge by analogy, just imagine what would be 
the result if an individual were to set up in business as an 
accountant, who had not even a smattering knowledge of 
arithmetic or bookkeeping ; or if a man undertook to pilot a 
ship when he knew nothing whatever about the course of the 
channel, or the whereabouts of the rocks or shoals which lay 
hidden beneath the billows; or imagine the absurdity of a 
man setting up as a medical practitioner whose knowledge of 
anatomy or physiology was of the crudest description, or whose 
acquaintance with the properties of drugs was based upon the 
slightest and most casual observation! Truly we should wonder 
at this audacity and feel the utmost pity for his patients. And 
yet that the lives and well-being of the little ones are at the 
mercy of those whose knowledge of their duties and responsi- 
bilities is as a rule of the most elementary character causes 
neither uneasiness nor even surprise, is one of the most 
astonishing facts of modern experience. This point is a very 
important one, and deserves a whole evening for its con- 
sideration, but I can do but little more than just refer to it 
here. To quote the words of a very eminent educationalist— 
“The regimen to which children are subject is hourly telling 
upon them to their life-long injury or benefit, so as there are 
twenty ways of going wrong to one way of going right, it is 
not a very difficult process to form some idea of the enormous 
mischief done everywhere by the thoughtless, ignorant, hap- 
hazard system that prevails among us.” Here again, I am afraid 
I must specialise a little, for since regimen is really that which 
determines the conditions of circulation, of waste, and of general 
nutrition, these in their turn act and react upon the nervous 
system. The various exercises contributing to these may be 
divided into sensory, intellectual, muscular, and affective. The 


56 Education and Innervation. 


sensory are those which serve to conveniently develop and 
perfect the organs of sight, hearing, smell, taste, and touch ; 
the intellectual, those which have for their aim the functional 
development of the organs of locomotion, of prehension and 
speech ; the affective, those which tend to influence certain 
organic modifications required in the development of health, 
physique, and character. Now everyone knows that the 
sensations are so much more distinct, so much less confused, 
and so much more diversified as the sensory organs have been 
better exercised. This may be especially seen in the case of 
painters, in whom the organ of sight is especially trained, in 
musicians whose ear is taught to detect the faintest variation of 
tone, in handicraftsmen in whom, what has been called the great 
knowledge-giver, the power of touch is developed and perfected. 
The development of the organs of smell and taste is practically of 
the same character as that of touch, so that the five senses have 
not inaptly been termed the five gateways of knowledge. But 
in connection with innervation this power of touch is so im- 
portant that I should like to refer you to a remark of Sir 
James Crichton-Browne on the “ Training of the Hand.’ He 
says—“ Brain motor centres are taking an indispensable share 
in our mental life, and mind would be as impossible without 
‘them as would be the circulation of the blood without one 
ventricle of the heart, and, besides this, they are constantly 
animating and controlling our muscular apparatus in all its 
intelligent applications. It is plain, then, that the highest 
possible functional activity of these centres is a thing to be 
aimed at with a view to general mental power, as well as with 
a view to muscular expertness, and as the hand centres hold a 
prominent place among the motor centres, and are in relation 
with an organ which, in prehension, in touch, and in a thousand 
different combinations of movement, adds enormously to our 
intellectual resources, besides enabling us to give almost un- 
limited expression to our thoughts and sentiments, it is plain 
that the highest possible functional activity of these hand 
centres is of paramount importance not less to mental grasp 
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than to industrial success.” Again the cerebral functions 
develop with intellectual exercise as the sensory functions 
develop with the renewal of sensations, and just as the organs 
of locomotion do with the exercise of voluntary movements. 
At the same time, these exercises in different ways separately 
and collectively expend the nervous and arterial elements of 
nervosity. The muscular differ from the intellectual insomuch 
as the latter cause a more enervating waste, and one that re- 
quires for reparatton more lengthened rest and sleep. Those 
who are habitually given to violent muscular exercises require 
more frequent aliment, and that of a more substantial and less 
delicate character than those who devote themselves to in- 
tellectual pursuits, while these ought to take food less frequently, 
less copiously, and that of a more juicy character than the others. 
It must also be borne in mind that cessation from toil is repose 
for the muscles, while sleep is repose forthe brain. Hence the 
student requires a more refined diet and more sleep than the 
farmer. Now, to deny the suitable food or the suitable repose 
in either of these cases means the development of the troubles 
of impressionability and innervation, or, in other words, the 
act of nervous superexcitation, while the continued interruption 
of exercises results in maintaining and increasing the super- 
excitability of the nervous tissue in preventing the vasculo- 
nervine development necessary to the proper circulation of the 
blood, while the too frequent renewal or too prolonged con- 
tinuance of them results in producing superexcitability in the 
nervous tissues by debilitating them. It must, therefore, be 
seen how important is the variation or alternation of the 
different exercises in the proper balancing of the various 
functions and developments of nervosity. 

And now a few words on the practical application of this to 
modern physical training. First, I would invite you to consider 
how those who are interested in the breeding of various animals 
deal with such matters. Take the boy,and did you ever find a 
boy who had never in his life kept a rabbit, a pigeon, or a 
mouse? Take the boy, then, who spends his pennies on his 
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pets. He also spends his thoughts upon their proper food, 
mating, and rearing, and he is particularly careful that his 
efforts shall result in the best stock in the village. Or, take 
the farmer, whose hopes are centred upon his pigs, sheep, or 
oxen. He prides himself upon securing the best breed, in 
giving them the most suitable food, and in developing the best 
animals that find their way into the country fair. So it is with 
the horse trainer, dog fancier, or the poultry breeder. All aim 
at developing the best specimen of its kind, or in making them 
as profitable as possible, and in doing so they pay the utmost 
attention to suitable food, environment, and training. Yet 
with the noblest of God’s creatures—man—too frequently not 
one of these points is seriously considered. People marry and 
continue the species without ever giving a serious thought to 
the family history on either side or the most prominent physical 
characteristics, and then, in due course, the children are re- 
legated to the nursery, where their diet is administered with 
unvarying regularity and monotonous repetition without the 
smallest attention or regard to physical need, porridge and 
milk, or tea and bread and butter. It speaks volumes for the 
recuperative powers of nature that so many children condemned 
to such a diet survive the unnatural treatment as do. Meat, 
fruit, and sweets in the rapidly-developing human animal are 
just as necessary as the proper exercise of the limbs and lungs 
in the pure air of heaven. Moreover, the occasional excesses 
in the consumption of such food when the opportunity is 
afforded ought to warn parents and nurses that the wants of 
nature must be supplied. It is the same with clothing and 
exercise. Without unnecessarily covering the body with innu- 
merable wrappings, it must be protected from a persistent sen- 
sation of cold, and for their proper development and nutrition 
all the muscles of the body must receive their due and regular 
exercise. But the consideration of this part of my subject 
shades off into the question of intellectual training, as I have 
already intimated, and bearing in mind the close relationship 
between them, I have now to ask you to consider the intimate 
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connection between intellectual education and innervation, or, 
to put it a little more popularly, the influence of intellectual 
training upon the individual through the senses. Of course, 
as we have seen, all training must affect the individual through 
the senses, for the senses are the proper portals of knowledge ; 
they form the connecting link between mind and external 
influences. In the beginning of my lecture I spoke of the aim 
of intellectual education as the development and training of 
those faculties by which man is enabled to derive the utmost 
advantage from his environment, and to himself become a 
centre of activity in mental operations, and now what I want 
to endeavour to show is that the only true method of such 
training is that which tends to develop all the faculties 
simultaneously, that which appeals to the intellectual nature 
through all the channels possible. In short, what I want to 
enforce is, that we must cultivate in our young people obser- 
vation, energy, handicraft, ingenuity, so that we may give 
them a pursuit as well as a study. 

After long ages of blindness, men at least are seeing that the 
spontaneous activity of the observing faculties in children has a 
meaning and a use. What was once thought mere purposeless 
action, or play, or mischief, is now recognised as the process of 
acquiring knowledge on which all after-knowledge is based. 
Hence the properly-conceived system of object lessons, for 
without an accurate acquaintance with the visible and tangible 
properties of things, our conceptions must be erroneous, our 
inferences fallacious, and our operations unsuccessful. Now, 
the cultivation of the habit of exhaustive observation is the real 
secret of true knowledge. Not telling what this object is, or 
showing some other, for that is only to teach the result of 
another’s observations, which is a weakening rather than a 
strengthening process, but encouraging the developing intellect 
to utilise all the sensory powers. And this development of the 
power of observation is really a proceeding from the simple to 
the complex. One impression is formed, and dealt upon, 
and then another and another, until these are combined and 
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blended, and so presently a complex idea is conceived and the 
mind developed, and this development, like all others, is an 
advance from the indefinite to the definite. In common with 
the rest of the organism, the brain only reaches its finished 
structure at maturity, and in proportion as its structure is 
incomplete, so its actions are wanting in precision. So it has 
been put “like the first movements and attempts at speech, the 
first perceptions are extremely vague, as from a rudimentary 
eye, discerning only the difference between light and darkness, 
the progress is to an eye that distinguishes kinds and gradations 
of colour and details of form with the greatest exactness, so the 
intellect, as a whole, and in each faculty, beginning with the 
rudest discriminations among objects and actions advances 
towards discriminations of increasing nicety and distinction. 
To this general law our educational course and methods must 
conform. So the perfection of intellectual education is the 
utilisation of all the senses in the acquisition of knowledge, 
the transmission of impressions from these portals to the central 
office—the brain—and, as a consequence, the broadening and 
deepening of the powers of the mind. 

We have now to consider the connection between moral 
education and innervation, and as to moral education, I 
must ask you to understand and interpret the expression 
in the broadest possible way—viz., that the best way to the 
highest. moral training is that indicated by Nature herself ; 
and that is, that effect follows cause, and hence that the 
consequences of conduct cannot be ignored, intensified, or 
avoided. Moral education, therefore, appeals directly to 
the common sense or intelligence of the individual, so in 
the first place there is an information, conveyed by means of 
verbal instruction, and in the second, an appeal to the 
mind—the affective impressionability by means of rewards and 
punishments. Now, the fundamental element of an instruction 
consists in a commandment, a precept, and we find that there 
exists in man a corresponding element, which is the faculty to 
act or abstain from action—that is, the power to will to do, or 
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to refrain from doing, and this is exhibited in children of even 
the tenderest years. This faculty may be spoken of as the plan 
of activity in the individual, for without such a faculty or plan 
he would be the creature of external influences. But it may 
be that there is a specific aim towards which this plan is 
directed. As soon as, or whenever suitable, external influences 
excite those sensorial or intellectual aptitudes which direct this 
plan, there is immediately a corresponding action on the part 
of the individual. For instance, if the end of activity be 
patriotism, and the necessary exciting influences be at work, 
there will be produced the boldness and indomitable energy 
of the soldier, or the sagacity and controlling force of the 
commander ; or, if it be the pursuit of science, there will be 
developed the patience and the careful observation of the 
student ; or, if it be artistic pursuits, there will be called into 
active energy all the qualities which produce the painter or 
musician. So it was by setting before the enslaved and almost 
hopeless Israelites the ideas of independence and freedom, that 
Moses, by his extraordinary genius and commanding influence, 
laid the foundations of the Jewish nationality, and this, too, 
before they had actually acquired the promised territory, and 
it was a similar influence that produced a Clive, a Wellington, 
or a Bonaparte. To a like cause may be traced the develop- 
ment of a Mozart or a Beethoven, of a Sidney Cooper or a 
Frederick Leighton. 

Education of whatever kind has for its proximate end the 
preparation of the individual for the duties of life, but the 
business of moral education is to show that the consequences of 
an act, whether right or wrong, must be reaped by the indi- 
vidual. If a child touches the hot bars of the grate a burn is 
the consequence, or if it pricks itself with a needle or puts its 
hand upon a nettle pain follows, and if either act is committed 
again the same result is observed; hence the act is avoided. 
These phenomona can hardly be called punishments, but they 
are simply the beneficent checks to actions which are essentially 
at variance with bodily welfare—the unavoidable consequences 
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of the deeds which they follow. They are the lessons which 
Nature teaches, and, to quote the well-known line, “Si naturam 
ducem sequemur, nunquam aberrabimus.” Here, then, is a 
principle laid down by Nature which should influence us in the 
moral education of the young. Let us take one or two simple 
examples. A child is naturally untidy and destructive, and it 
is sought to correct this bad habit. Its toys are left about the 
floor, or wantonly destroyed. Some would content themselves 
with a scolding ora slight punishment, and instruct the servant to 
gather up the toys or the shreds, but that does not correct the 
tendency. The proper course is to insist upon the correction 
of the habit by the opposite treatment. ‘The labour of putting 
things in order is the true remedy for wilfully leaving them in 
disorder, and the refusal to supply a new toy in the place of 
that wantonly destroyed. A lad damages a schoolfellow’s book, 
he should be compelled to replace it by a sacrifice of his pocket- 
money. A man beats his wife, and so manifests a want of 
self-control or displays a brutal tendency in his nature; he 
should be publicly whipped by the hangman. These methods 
of moral culture, by the experience of normal reactions, as 
divinely ordained methods, are equally applicable to the youth 
or adult ; moreover they have the following advantages :—First, 
they give the rational knowledge of right and wrong conduct; 
which arises from personal experience of the good or bad 
consequences which follow ; secondly, by suffering the painful 
effects of their own wrong acts they recognise the justice of them. 
The principles which affect the future life are identically the 
same as those to which I have drawn attention; but I must 
not trench on the province of those whose vocation it is to set 
before us our duties in respect of that life. I would, however, 
that they, as well as all of us, should ever consider the important 
part played in the development of the characteristics of the 
individual by nervosity—the tendency of our nature which is 
fostered by external influences of a like character, or checked 
and altered by a careful attention to those of an opposite nature. 
By recognising this, we consider the true value of education, and 
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unless it is recognised the highest function of the teacher is 
ignored and rendered of no avail. 


ANTIQUARIAN COLLECTIONS IN ULSTER. 


Mr. MILuicaN next addressed the meeting as follows :—Mr 
President, ladies, and gentlemen—Within two months from the 
present it is proposed that an exhibition of arts and industries 
shall be opered within the buildings and grounds of the White 
Linen Hall. Ulster has long been recognised as the home of 
Irish manufacturing industry, and Belfast as the place in Ulster 
where those industries are principally concentrated. It is not 
intended that exhibits should be confined to Ulster, but whilst 
open to exhibitors from every part of Ireland and the United 
Kingdom, it is hoped that Ulster will be thoroughly represented, 
and that samples of the leading manufactures of the province 
will be exhibited. The cottage industries, or home manu- 
factures, will be represented in a fitting manner also. The 
Trish Industries Association, founded by the Countess of 
Aberdeen, has been approached on this matter, and the 
executive of that society at once acceded to the request, and 
have taken space for an exhibit illustrating the work they are 
doing in the congested districts of this country. In the County 
Donegal, with the assistance of the Congested Districts Board, 
they have given considerable employment to the people. They 
have introduced a superior class of looms for weaving home-spun 
in wider widths, which have a better market, and offered prizes 
for excellence of workmanship. The result has been a much 
better class of work is now turned out, which commands higher 
prices. One of these looms will be working during the exhibi- 
tion, and the process of carding and spinning the wool will be 
shown as it is carried on in the cottages of Donegal. The 
production of Irish point and other laces will be shown, together 
with an exhibit of all the goods for which the Industries 
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Association are noted, including rich embroideries, point, 
guipure, Limerick, and crochet lace, and homespun tweeds. 

In addition to power-loom and home industry manufacture, 
there will be sections devoted to the arts, paintings, sculptures, 
natural history, and antiquities. It is the latter two branches 
that appeal to the members of this association, and for which 
we ask your co-operation and help. Celebrated as the province 
of Ulster is for its shipbuilding and textile manufactures, it is 
also notable, from an antiquarian point of view, as being the 
district not alone in Ireland, but in the United Kingdom, in 
which the greatest number of prehistoric implements of stone, 
flint, and bronze have been found. In proof of this, we have 
only to turn back to an exhibition held under this roof in the 
year 1852, on the occasion of the first meeting of the British 
Association in Belfast. On that occasion there was gathered 
together such a collection of Irish antiquities trom this province 
as has never been shown since, and probably never will again. 
I have before me the catalogue of that collection, which was 
promoted by this society, and the following is extracted from 
the introduction to 1t:—‘ The exhibition of Irish antiquities, 
now in the Belfast Museum, originated with a few members of 
the Belfast Natural History and Philosophical Society. Being 
aware of the existence of numerous interesting relics through- 
out the Province of Ulster, they were anxious to avail themselves 
of the meeting of the British Association in this town for the 
purpose of forming an assemblage of these in the museum, 
which, in conjunction with those already possessed by that 
institution, might enable strangers from other countries to judge 
for themselves of the nature and extent of our ancient civilisation. 
It was also believed that much curious light would be thrown 
by such an exhibition on various obscure portions of our own 
history, and an impulse given to the study of archzology and 
the preservation of antiquities in Ireland. Circulars were sent 
to all the leading noblemen and gentlemen in Ulster, as well as 
to some in other districts. The application was responded to 
in a manner most gratifying to the projectors, and creditable to 
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the good feeling of the contributors, many of them gentlemen 
altogether strangers to Belfast. The result has been the 
assemblage of such a collection of Irish antiquities, as has 
perhaps never been brought together before, and such as may 
hardly be seen again in one place. It comprises specimens of 
nearly every class of antique objects ; some of extreme rarity.” 
The catalogue extends to 59 pages, and the exhibitors from 
Ulster alone numbered some 40 persons. The finest and most 
extensive collection was shown by Mr. John Bell, of Dungannon. 
There were three other exhibitors from the same town, the 
Countess of Ranfurly, Mr. M‘Clelland, and Mr. Barton. To 
give a slight idea of Mr. Bell’s collection I may give a few items 
from the catalogue as follows :—250 stone Celts, 486 flint arrow 
heads, 200 bronze Celts, 22 bronze swords, 22 bronze skeans, 87 
bronze spear heads, 9 ancient square bells, 17 querns, 24 square 
methers, besides bronze cauldrons, bronze pins and fibula, 
smoking pipes, and the seal of Turlough Lynough O'Neill. 
County Monaghan was well represented by Mr. Anketell, of 
Anketell Grove, who showed a fine collection ; Mr. Shirley, of 
Carrickmacross ; Doctors M‘Dowell, and Young, of Monaghan. 
Dr. Young, afterwards on the death of Dr. M‘Dowell, secured 
his collection, and on the death of Dr. Young, the collection 
was acquired by Sir John Leslie, of Glasslough Castle, where it 
is at present. There are a few very interesting objects in this 
collection—one, the bell of Cappagh, and the other a bronze 
sword, with a part of the original bone handle attached. Belfast 
was well represented by the fine collections of Mr. Carruthers 
and Miss Getty, as well as by those of Canon M‘Ilwaine, Dr. 
Bryson, Dr. Stephenson, Sir Robert Bateson, and the collection 
of this society. A large collection was shown by Mr. Welsh, 
Dromore ; Mr. Bloomfield, Castlecaulfield, County Fermanagh ; 
and Mr. Harvey, Malin Hall, County Donegal. Almost every 
county in Ulster was represented on this occasion. Nearly all 
these collections have been scattered since. Mr. Welsh’s was 
acquired by the Royal Irish Academy, Mr. Bell’s by the National 
Museum, Edinburgh. The British and other English museums 
were enriched by several of the others, 
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Irish antiquities are getting scarcer year by year, and cost a 
great deal more now than forty to fifty years ago. A dealer in 
the country will now get from ten shillings toa pound for a fine 
flint arrow head that could have been secured for a few pence 
by the earlier collectors. The Royal Society of Antiquaries has 
been for many years educating the people to preserve their 
national antiquities, and the twelve hundred odd members are 
now in their various districts forming small collections, so that 
it is now extremely difficult to form a large collection. The 
largest private collection in Ireland at present is that of Mr. 
Day of Cork, who has been an ardent collector for over 30 
years. The finest articles in his collection are from Ulster, 
including the bronze swords and weapons found in Lough Erne, 
and the collection of gold ornaments found on Horn Head, 
County Donegal. Mr. Daly has kindly consented to place any 
portion of his collection at the service of the committee of the 
exhibition. The next largest collection is that of Mr. Knowles, 
of Ballymena, who has the finest collection of flint and stone 
implements in the United Kingdom. The Rey. Dr. Buick, of 
Cullybackey, and Mr. Raphael, of Galgorm, have each extensive 
collections, particularly in flint and stone. I am sure all these 
‘gentlemen will be willing to assist also. A committee has been 
formed, of which Mr. Wm. Gray is president, to get up exhibits 
for the antiquities and natural history sections, and as these will 
require to be in their places before the end of March, there is no 
time to lose. We now ask the assistance of this society and 
their friends to give their valuable aid in making the exhibition 
as interesting as possible, so that it will illustrate the civilisation 
and artistic skill of the people of this country in ages long passed 
away. Any one who has critically examined the shrines and 
croziers, the gold, silver, and bronze ornaments, the beautifully 
formed weapons, and the exquisitely written manuscripts of the 
ancient Irish must at once admit that these works were the 
products of a naturally artistic and civilised race. In requesting 
contributions for this exhibition, we do not propose to confine 
ourselves to early or prehistoric times, but wish to have a 
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collection of medizeval and later art products, as old silver, china, 
and furniture, particularly if it have any historic association ; 
also old lace and such articles as would interest and instruct the 
present generation. 
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5th March, 1895. 


JoszpH Wricut, Esg., F.G.S., Vice-President in the Chair. 


WILLIAM REDFERN KELLY, Esq., gave a lecture on 


THE GREAT MYSTERY OF: STELLAR AND 
PLANETARY EVOLUTION. 


Mr. RepFerN Ke tty referred in his introductory remarks 
to his subject as being most subtle and far-reaching in its 
character, embracing as it did the origin and structure so 
to speak of the illimitable universe, and premised that in 
dealing with this abstruse question he would endeavour to 
confine himself to those theories which are most generally 
accepted by the leading astronomers and scientists of the 
‘present day as to the evolution, under divine guidance, of 
those myriads of suns and other innumerable worlds which 
everywhere surround us, from such a nebulous condition of the 
primordial, cosmical matter as that in which we now find it in 
many thousands of mysterious celestial objects, which are for 
the most part invisible to the human eye. One of the first 
questions which would naturally suggest itself in considering 
this complex problem would be: Have we any knowledge that 
there exists in the vast universe any cosmical matter, in a 
tenuous and diffused condition, from which the stellar or 
planetary bodies (which we see around us in such profusion) 
could be or might be evolved, and to what extent could the 
evolution of these heavenly bodies be explained or accounted for 
by the operation of any physical laws at present known to us? 
Long before the telescope had first brought to light the many 
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hidden beauties and wonders of the skies several philosophers, 
eminent astromoners as well, had grasped the idea that the 
central sun of our solar system, and those far-off stars which are 
the suns of other systems enormously distant from us, may have 
been compacted into globular bodies like our own sun and 
celestial planets by the gradual condensation of what were termed 
vapours. And these speculations have to a very great extent 
received what may be regarded as fairly convincing proof since 
the introduction of that magic tube the telescope, and in more 
recent years the spectroscope, as well as the photographic 
camera, by which means we have succeeded in piercing the 
depths of celestial space in every conceivable direction, and to 
such an extent as to bring to light hosts iof mysterious 
cloudlike objects which astronomers have termed nebule. The 
celebrated astronomer Herschel in his extensive physical re- 
searches discovered that those nebulous masses were to be found 
distributed through interstellar space at astounding distances 
from us, many of them being buried at such remote depths as 
to be utterly beyond the reach of even our most powerful 
telescopes, by which they could (where possible to get glimpse of 
them) only reveal themselvesto us as filmy, flimsy, non-ponderable 
bodies, nebulous clouds, or mists of greater or less extent, the 
matter of which they were composed being assumed to be a 
chaotic description of luminous fluid, resembling to a great 
extent that luminous matter which is usually driven off from 
comets as they approach the region of oursun. A great number 
of the shapeless nebulz were found to be of truly enormous 
extent, and among what are known as the planetary nebulze 
some were found which would fill up a space fully as great as 
that occupied by our own sun and his entire system of planets 
and satellites—in point of fact, a great spherical mass, having a 
diameter of upwards of six thousand millions of miles. The 
distances at which those nebulous masses are located in space 
were next considered, and it was stated that they were situated 
at such immense distances from us that we have never yet 
succeeded in measuring even the distance of the nearest of those 
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strange bodies. Professor Bond, of Cambridge, America, has, 
however, ventured to ascribe to the great nebula in the 
constellation Andromeda a distance eqvivalent to about sixty- 
five years of light travel—z.e., light travelling from that far-away 
object would then require a period of sixty-five years to reach 
our earth, at the enormous velocity at which we know that light 
does travel through the ether of space, 186,000 miles in each 
second, or eleven millions of miles in one minute. 

The lecturer next proceeded to discuss the celebrated nebular 
hypothesis of the French astronomer Laplace, which was des- 
cribed as being a modification of the theory of the great Sir 
William Herschel, and which postulated that by the known 
laws of gravitation, and from such a partially condensed mass 
of primordial matter as one of those mysterious nebulz, an 
entire planetary system such as our own, with its train of 
subordinate satellites, could be, and most probably had been 
produced. This great speculation of Laplace was based mainly 
upon the famous nebular hypothesis formulated! by the German 
philosopher Immanuel Kant, which provided that zons of ages 
ago the cosmical matter which now constitutes our stars, planets, 
and other heavenly bodies was in a much different condition to 
that in which we now’find it. It was diffused everywhere 
throughout space, instead’of being gathered together and com- 
pacted into individual bodies as at present. Centres became 
established, towards which the cosmical matter became attracted 
and separate masses of the most stupendous character were thus 
formed. The process was repeated in each of these masses, 
which were thus broken up into smaller masses, and again in 
the smaller masses the process*was still further repeated, and 
thus did the German philosopher Kant account for the evolution 
of suns and their planets and satellites. The great nebula of the 
Pleiades was given as an example of the isolation and compaction 
of the nebulous matter into stellar bodies. Laplace’s theory 
postulated that millions of ages ago the nucleus of an enormous 
mass of vapour (in fact, a stupendous nebula) embraced the entire 
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space occupied by our solar system, extending far beyond the orbit 
of the outermost known planet, Neptune. This globe of gaseous 
matter (assumed to be the sun and his atmosphere) was imbued 
into a slow rotatory motion upon its own axis in process of con- 
densation as the mass cooled down and contracted toward the 
centre, and as its rotatory motion would increase the equatorial 
parts would bulge outward, and a ring of gaseous matter would be 
formed which would be cast off from the contracting central body. 
The nucleus would continue to contract, and another and yet 
another nebulous ring would be cast off, and these rings would 
break up and become compacted together into separate globes, 
which would each rotate upon its axis, and in some cases would 
also give off rings. The primary rings cast off as above 
mentioned would go to form the planets, and the secondary 
rings to form their satellites. It was mentioned that, as this 
hypothesis was formulated prior to the discovery of the great 
principle of the conservation of energy, and before the mechani- 
cal equivalence of heat with other forms of energy had become 
known to scientists, it was necessary to modify the theory of 
Laplace to some extent. In its main features, however, this 
hypothesis, duly modified, may now he said to hold the field, 
and it certainly constitutes the basis of all our speculations 
upon the subject of planetary evolution from cosmical matter. 
The annular, spiral, elliptical, and irregular types were concisely 
described. The famous nebulz to be found in the constellations 
Orion and Andromeda were specially illustrated by photo- 
graphs, which were taken by Dr. Roberts, F.R.S., and the 
locations in the heavens of these interesting objects were 
pointed out by the lecturer. 

The lecturer next dealt with the past, present, and probable 
future of the central sun of our solar system, comparing it with 
one of the stars of the Plough, or Ursa Major (the Great Bear), 
a beautiful star, which he said, was in its double combination 
forty times greater in magnitude and intensity of brilliancy 
than our own sun, which in its turn was one of the myriads 
of stars which crowd space in fevery conceivable direction. 
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Illustrations of all the most powerful telescopes in the world, 
past and present, were next shown, among which were 
Herschel’s great 4oft. telescope, the leviathan reflector of 
Parsonstown (Earl of Rosse’s), the Paris Observatory instru- 
ments, the great Lick telescope on Mount Hamilton, California, 
and the great Yerkes telescope, now the largest and most 
powerful refractor telescope in the whole world. An example 
was also shown of the observatory which has recently been 
erected and equipped on the top of Mont Blanc, almost three 
miles above the level of the sea. 

Mr. JAFFE—I have pleasure in asking this meeting to request 
the Chairman to convey our thanks to Mr. Kelly for the excellent 
lecture which he has given. The time and labour necessary to 
collect such facts as he has put before us must have been enor- 
mous; but, as our chairman has remarked, the crowded state 
of the house, and the close attention of the audience during the 
entire lecture, will repay Mr. Kelly for the trouble he has taken. 
He will probably excuse me if I indirectly convey our thanks 
to another gentleman whose name he has mentioned several 
times—Mr. Wilson. Iam sure we all very much appreciate 
having seen on the screen a direct copy of a negative taken in 
a large telescope. There is a great difference in a lantern slide 
taken from a direct negative and slides made from other negatives 
which have;been multiplied. Another point which I should like 
to mention is the desirability of universal time. Here we have 
what is known as Belfast time, and I believe very few people know 
what that really means. Our railways are worked according to 
the so-called Dublin time, and our telegraphic system by Green- 
wich. The western European time, as it is known, is used in Great 
Britain but not in Ireland; the central European time is used 
by Germany, Austria, Hungary, Sweden, Italy, Bosnia, Servia, 
and Turkey ; the East European time is used by Bulgaria and 
Roumania. The other civilised countries, Norway, Portugal, 
Russia, Switzerland, and Spain are using a fixed time of their 
own. If the Council of this Society agree that we should 
petition the Government on this subject, I am sure that the 
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other bodies, the Corporation, the Harbour Board—in fact all 
the official bodies—would lend their support in endeavouring 
to have the English time established in Ireland. It could not 
be done well before May 1897, and would probably require an 
Act of Parliament. 

Mr. Youne—I believe I voice the opinions of those present 
when I say that we have enjoyed a highly educational treat this 
evening. I have much pleasure in seconding Mr. Jaffe’s motion 
that our best thanks be given to the lecturer. 

Mr. KeLtty—I esteem it an honour to have the opportunity 
of lecturing before the members of the Belfast Natural History 
and Philosophical Society. JI am exceedingly pleased to think 
that my lecture has been so well appreciated. It is the first 
time I have given this lecture, and as our chairman has very 
truly said there is a considerable amount of labour connected 
with it, but to me it is a labour of love. With regard to the 
reference Mr. Jaffe made to Mr. Wilson, I have already thanked 
that gentleman privately, but I now take the opportunity of 
doing so publicly, for his kindness in presenting me with two 
of his lantern slides. I agree with Mr. Jaffe that universal time 
would be a most desirable thing. I sincerely hope the matter 
will be taken up by this Society and the leading public bodies 
with the view of bringing about the desired reform. 


74 


and April, 1895. 


R. Lioyp Patrerson, Esq., J.P., President of the Society, in 
the Chair. 


James Witson, Esq., M.E., delivered a Lecture on 


THE ALPS, WITH ROPE AND AXE. 


Mr. Witson said the record he was giving was an original 
record of climbing in Switzerland, and had nothing to do with 
the ordinary record of what was placed before the public in 
regard to Switzerland. Mr. Wilson then gave his experiences of 
mountaineering in Switzerland, devoting a good deal of time to 
the description of the clothing and accoutrements necessary for 
the proper climbing of the mountains. The experiences related 
were most interesting, and were of such acharacter as showed 
the difficulties which had to be faced by anyone attempting to 
climb the great peaks of the Alps. The lecture was of a most 
interesting description, and was illustrated with a large number 
of views showing the principal mountains in Switzerland and 
incidents in connection with the climbing of the same. 

At the close of the lecture PRorzssorR EVERETT expressed 
the thanks of the audience to Mr. Wilson for the interesting 
and instructive lecture to which they had listened. 

Mr. WILson briefly acknowledged the vote, and the proceed- 
ings terminated. 
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